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ABSTRACT 


The establishment of travel patterns and trends of work-trips in 
an urban centre is essential in the design of a transportation network 
or the capacity of a facility. Work-trips constitute the largest 
single travel movement by purpose during the peak-hour Oretharric. 

For this reason, peak-hour work-trip movements are often the basis of 


transportation design. 


The various vital factors that contribute to the change of peak- 
hour patterns must be isolated and their relationships and effects 
studied; so as to provide for greater flexibility for future 
transportation policies to cater for higher overall efficiency. These 
aspects were extensively covered in the first portion of this thesis. 
The investigations examined the changes of travelling habits of the 
morning home-to-work trips of downtown employees of Edmonton during 


the period of 1961 to 1967. 


Observations were made of the Home Interview Origin-Destination 
(0-D) characteristics and their related usefulness and significance 
when compared with those of the actual travelling patterns. The main 
purpose of this procedure was to test the direct usability of the basic 
Origin-Destination data to predict oritiicabfttraifite conditions: 
Attempts were made to derive multipliers from which the 0-D data could 
be expanded to a more complete basis-information. A statistical 


correlation of the cordon count and the O-D data showed that the 
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iv 
average worker arrived at the Central Business District (CBD) boundary 
7% minutes before his starting time of work. Qualitatively, the O-D 


survey was established as having been made on only 85% of the population. 


The final part of the thesis was devoted to the checking of the 
reliability of the collected 0-D data by means of simulation of actual 
travel movements from home-to-work with the help of the 'tree-building' 
and 'minimum path' programmes. The investigation considered the 
entire city as the extended area of study with particular emphasis on 
all cross-river traffic at the bridges. Major street network system 
of the entire city was decoded to be used for traffic assignments, 
where all auto-driver work-trips of 1967 (0-D) were assigned on the 
basis of mimimum time of travel. These were then compared with the 
vehicular counts tallied by traffic counters set up on the bridges. 
tt was shown that 'minimum time! could not be used as being the only 


prime factor in the determination of a traveller's choice of routes. 


Peak hour and overall travel characteristics of work-trips of 
Edmonton were applied to the trip generation and attraction equations 
derived by the Winnipeg Area Transportation Study (WATS). Results 
shows that a fairly accurate work-trip imposition on a traffic system 
or location could be quickly and easily worked out by means of these 
equations. This would eliminate the need of having enormous amount 


of information on trip movements. 
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CHAPTER l 


INTRODUCTION 


The journey to work is an activity very common in our daily lives. 
However, a very noticeable and striking characteristic of this movement 
is its surprising consistency in performance and occurrence at virtually 
the same time for most people. In the mornings, movements traverse 
from home to work and in the evenings, in the opposite direction. Due 
to the nature of travel made from the home to the workplaces (and vice 
versa) at almost the same time, there is a tremendous effect on the 
capacity requirements of an urban transportation system. For this 
reason, the peak-hour loading characteristics are the basis of design 


for any transportation plan or facility. 


The Origin-Destination (0-D) survey is intended to gather inform- 
ation on the number and types of trips made from the various origin 
zones to their respective destinations. Its purpose is primarily to 
provide valuable information to legislative bodies in their formulation 
of overall policies. These compiled data could also be source material 
for appraisal of transportation deficiencies. From the standpoint of 
transportation network analysis, work-trips constitute the largest 
single travel movement by purpose during the peak hours. Much attention 
should therefore, be focussed on the planning for efficient systems of 
providing mobility to and from work. A significant measure of the 
adequacy of a transportation network is its ability to accommodate the 
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enormous daily movements of persons on their journey to work. Only 
through a greater and more complete awareness and understanding of the 
underlying determinants of traffic flows; and the extent of problems 
that can be created by an inefficient circulatory system, can improve- 


ments be facilitated effectively. 


This study investigates the reliability of using O-D data of the 
City of Edmonton as a tool to simulate travel characteristics of the 
daily work-trip flows. One cannot overstress the usefulness of analys- 
ing the journey to work with regard to factors affecting trip genera- 
tion on a network system, the patterns of confluence at the destinations 
and other related aspects pertaining to trip-making. Due to time 
limitations, the examination of the Origin-Destination data and its 
trip characteristics had to be confined to morning home-to-work 
activities (7:00 to 9:30 am). However, the author feels that the 
methods used for analysis of trip-making in this thesis need not be 


confined to these hours alone, if there is sufficient data available. 
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STATEMENT OF THE PROBLEM 


The Origin-Destination survey is designed to gather information on 
trip characteristics in an area of study with emphasis on the mode of 
transportation utilised, the origin and destination conditions and the 
time of day the trips were made. This set of data can then be used to 
assess the efficiency of the present transportation network system and 
also to provide a 'feed-back' to the policy formulating bodies in their 
establishment of new transportation plans and policies. Effective 
arrangements of routes and schedules both for buses and rapid transit 
can be based on this information. But, before any raw sets of data can 
be used as the basis of prediction, they must be tested qualitatively 


and quantitatively for completeness and reliablity. 


The main aim of this thesis is to determine accuracy of the 0-D 
survey data as obtained by the Traffic Department nad make the necessary 
adjustments so that the information can be of direct use in the simul- 
ation of actual traffic loading conditions on the transportation net- 
work. Attempts can then be made from these simulations to devise 
techniques shi derive multipliers for travelling behaviour patterns 
(especially the work-trips) under varying loading conditions on a system. 
Also, peak-hour patterns, both the morning and evening conditions have 


to be examined for inter-relating characteristics. 
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The validity of the simulating techniques applicable to micro-area 
zones must be studied for deviational effects when applied to an extended 
area of study. This can be accomplished, in this study, by comparing 
the simulated bridge crossing traffic from one side of the river to the 


other with those of the actual field conditions. 


Investigations will also be extended to study the applicability of 
the available land-use information of the origin and destination zones 
for the determination of generated and attracted traffic volumes both 
for the large and micro-area. This could mean that accurate traffic 
volumes on a system might be estimated easily without having to have 


enormous data on trip-making. 
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LIMITATION OF THE STUDY 


It was originally the intention of the author to study the travel 
behaviour of the population of the City of Edmonton. Due to the lack of 
more complete information regarding movements of persons by purpose, the 
investigation had to be confined to only the work-trips. The methods of 
analysis were used in such a way that they would be applicable for anal- 


ysing movements by any purpose, independently or combined. 


Although the accuracy of the simulated travel movements of work- 
trips of 1967 compared favourably with field conditions as noted during 
the cordon count, the lack ofthe latter information previous to 1967 
disrupted the intended method of establishing travel patterns and trends 
for the journey to work Apne the period 1961 and 1967. The only other 
earlier available cordon count was done in 1961 on a 10% sample basis. 
This meant that a less direct method had to be incorporated, by using 
the 0-D datas of 1961, 1964 and 1967 together with the observations made 
by Walker and Bakker (1964) and Rhyason (1967). Fortunately, the degree 
of accuracy of the 3 0-D datas were consistent enough to render the 


established travel trend as representative. 


Before the simulation of traffic flows through the City of Edmonton 
can be performed, the street network links had to be decoded for travel 
time, distance and travelling speed involved. This was an extremely 
time consuming procedure. As a result, the decoding had to be confined 


to travel characteristics of the morning peak flow conditions. If the 
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analysis was to be performed for other times of the day, different 

sets of travel time decodings would be required since the speeds and 
direction of heavy loading conditions would be different. The lack of 
time did not permit the author to decode another set of travel time. 
However, during the decoding, provision was made for additional insert- 
ions of links into the system. This facility was implemented such that 
new links may be tested without having to re-decode for the entire 


system. 
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CHAPTER II 
REVIEW OF PREVIOUS WORK 


There has been a number of studies carried out in the City of 
Edmonton concerning transportation network study. Among them is one by 
Rhyason (Rhyason, 1967), who investigated into the effects of transpor- 
tation changes, area of employment and parking availability on the modal 
split relationships for a home-to-work movement destined to the C.B.D. 
Halls (Halls, 1968) in his thesis developed a technique for predicting 
the operational characteristics of possible transit system alternatives 
that would be required to attain various levels of ridership. In 1964, 
the City conducted an employee 0 - D survey in conjunction with the Civic 
Census to interview all households in the City, Jasper Place (then not 
part of Edmonton) and St. Albert to determine place of work, mode of 
transportation used and time of starting work. 1961 saw the Metropolitan 
Edmonton Transportation Study (M.E.T.S.) survey of the entire city on a 


10% sample. 


In Rhyason's investigations, he used data from the 1961 and 
1964 0 - D surveys from the City of Edmonton transportation study zones, 
1961 auto travel times from the M.E.T.S. and 1961 and 1964 transit 
travel times. Because there were no major changes in the street network, 
he made the assumption that auto travel times for 1964 were the same as 


those of 1961. However, this proved inaccurate and he had to impose a 


7 


: 





















} #aT4aH? 


a j 200 i4 a0 Ww VGA . 
| Ae 
%> yPid Sdy ni tuo belive. asibuge vo un & nsad ean stant 
yd eno ei madd eaemA = .ybute A TOWIs tiogens 7? pnifvessnes A@anteE 
-yogens7d to. efostts edz o1ni | ; odw , (Yee! »noesyvaa) 
= ‘ ; r. oe 
[ebom ati neo ya! : | 4< f i fs \ e = — ¥ Sha ‘9 6916" ,29pneds Tod 2 
: Z y ae = 
0.8.9 s0% of beniteod 3 vom 4 - mod 4a 107 aqidenotseley tit 
; ° ’ _ * . 
anizgsitie'g wT su sqoloveb 2ieod? 2id ni (Seer (2Men) att 
a i - aS 
sevitenvet ls mas2ye Tienes sidiezgoq 19 [32/763 9876n9 Isnolteréqe s 
—S : ae 
A008! wl .qideitsbin 1K yal e200 & 51 bsriupss ad bf ow OF 
- 
sini) ofa dxiw neiyoou(ooo oi ive - 0 ofqme n6 bss cubnes a de 
ton weds) soel® wsqesl y sadn 201 Ts. weivieial ov PT an 
: ; ; Mao 
Yo sbom ,#tow Yo 95s! imistso of adi A .92 Be id caiaell ny 
? 
: a ' ae et) = 
ner loqoiseM arid wee 1d | frow oniste to ami barn’ beau nohiesaee 
5 no yilo srisns ond to yovwe {.c,7T,3 M) ybus2 noidesvog2nerT 
t 2 
Jove: (88) sti mort eta beau on ,ancitepiteevnl 2 ot au 


, tenes ybwie Aolsesogens2i AoJMewbS Yo yIT2 oerl2 


Jizners eget boa '4@! bre 


fatter jeort2 of9 mi 2zepnedo Ther on s 797 salt - 


e i re) 
s&s 

| a 

‘. : 


‘oe 
_ 


ot) 


‘ a cy | wk 





a 
en ; 


és ame ht ‘wits Aset qo? sent fowent, otus sett g 


snaget ot ber at bre sseqwaneal bevoxg aids a . 









om 2yavy 2a 
2.7.3.4 94 OW? patie 








'bridge penalty'for auto trips coming to work across the North Sask- 
atchewan River from south side origin zones. Rhyason also investigated 
into the various changes of population, employment and travel 
activity during the period 1961 to 1964. This information was very 
helpful in this study. The conclusions ne by Rhyason included:- 
i.) Economic status and relative travel times are the chief 
factors affecting the choice of mode in Edmonton. 
ii.) The modal split relationships in Edmonton are dependent 
on the area of employment within the C.B.D. 
iii.) House-sale value was a reliable measure of economic 
status. 
iv.) Relative travel time can be measured with equal 
reliability by both travel time difference and travel 


time ratio. 


Halls! thesis was concerned with the developing a computer 
programme that would trace the shortest path through a transportation 
network between two points. The minimum time path programme was used 
quite extensively in this thesis for tracing and assigning minimum 
travel time and route taken of worktrips from origin centroids from one 
side of the river to destinations on the other side. Halls recommended 
that 'test networks should have the centroids located off the network, 
connected to it by dummy links representing the position of the excess 
travel time which occur ' and suggested that the use of this method 


would simplify the testing of alternatives. 


In the analysis of the 1964 Census, Bakker and Walker found 
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that 35% of the CBD employees came to work by transit in that year. 

They also established that the older areas in the CBD had a reduction 

in employees while the outlying area had a substantial increase indicating 
a migration outwards of the CBD saw ieies during the period 1961 to 1964. 


An excerpt of their progress report can be found in Appendix A. 
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CHAPTER 111 


THEORY 


An 'Extension' to the Gravity Model 


The concept of gravitational attraction similar to those of 
Sir Isaac Newton's Laws of Gravity was recently introduced to traffic 
studies and has since been developed into a mathematical relationship 
called the ‘Gravity Model'. This model has frequently reflected its 
ability to reproduce traffic distribution and generation patterns quite 
similar to actual conditions. However, the nature of many of its 
mathematical constants have not yet been established for their true 
identity when applied over a period of time. In mathematical terms, 


the model can be described as:- 


~/tP. 
Ky, -Aj/t 5 ; 
The = T. fOr, ci) x etic 
ij i = 
Pp 
2 Kpy-A,/t" iy 
x=] 
where Ly = interzonal trips from zone j to zone j. 
T; = jnterzonal trips originating from zone i. 
n 
Se ry for all x # i. 
x=1 
A; = jnterzonal trips ending in zone j. 
Ki j = zone-to-zone ''adjustment'' or ''calibration"' 
factor. 
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t.; = travel impedance (usually time together with 


IJ 
variations of distance and cost) for trips moving 
from zone i to zone j. 
p = exponent of travel time or resistance for trips. 
n = number of zones in the region. 


If the actual trip distributory factors of arrivals at the 
destination by time are known, an ‘extension! to the gravity model may 
be implemented to allocate and readjust trips such as to reproduce a 


traffic arrival pattern based on the above distribution factors. 


The Moore Algorithm* (Traffic Assignment Manual, U.S. Dept. 
of Commerce, 1964) bases its principles on the concept that in traffic 
assignments, the trip interchanges are assigned to those routes which 
offer the least resistance to travel in terms of time, distance and 
cost. This concept is very similar to the selective path of the 
electric current going through a maze of resistors. This algorithm was 
quite clearly explained by Halls (Halls, 1968) when used for the develop- 
ment of the minimum time path trip programme, and has been reproduced 
in Appendix B. The errors generally involved in traffic assignments 
of this nature can be reduced if the simulated link volumes are combined 
to reflect the general traffic demand and be restricted by forms of 


capacity restraint on particular links in a network. 


ne Tn nn nnn ee UE nee IIIS SERIES ESSE ESE RR 


t. 


* An algorithm is defined as the specific routine for the solving 


of a given problem. 
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APPROACH TO THE PROBLEM 


ESTABLISHMENT OF TRAVEL TREND 


While good transportation policies are often the themes of 
success for a healthy urban plan, it is nevertheless important to 
consider the impact and effect of the growth pattern in the area before 
these policies can be made operative. Plans can only be successfully 
implemented through clear understanding and awareness of the basic 
factors that contribute to growth and behaviour changes. In the same 
way, good effective transportation plans are derived from the isolation 
and study of the changing environmental conditions and travelling 


patterns of the population. 


This section examines the 1964 and 1967 home-to-work travel 
characteristics bound for the CBD, to detect for changes of travel 
trends of work-trips with particular reference to changing environmental 
situations such as population, employment, street and transit networks 
during this period. The investigation uses the information of the 1964 
and 1967 Origin-Destination surveys as sources of information. Previous 
work conducted by the City in 1964 and Rhyason (1967) examined the 
employee and travel movement characteristics in the downtown area for 
the period 1961 and 1964. An additional cross-check with these results 


will extent the trend establishment to the period 1961 to 1967. 


The Origin-Destination data was based on a series of questions 
asked as part of the Civic Census. Figure III-1 shows the questionaires 
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in the form of IBM cards which were filled out by census-takens for the 
people in the home interviews of 1964 and 1967 Origin-Destination 


Surveys. 
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INSTRUCTIONS 


ITEM | - WRITE CLEARLY THE NEAREST STREET ANDO 
AVENUE INTERSECTION QR THE NAME OF BUILDING 
AT WHICH THE PERSON IS EMPLOYED. 
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ITEM 2 - MARK THE CORRESPONDING BUBBLE (SEE BELOW) 
THAT WWOICATES THE TIME NEAREST WHICH THE 
EMPLOYEE STARTS WORK (A.M. ONLY) 

MARK “OTHER™ IF HE STARTS AFTER 230 A.M. 
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ITEM 3 -MARK “FIRST” FOR THE FIRST CARD OMY AT 
EACH HOUSEHOLD. MARK “OTHERS” FOR CARDS OF 
REMAINING PEOPLE THERE WHO ARE EMPLOYED. 


62 cb cbh>cb 
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ITEM 4 -MARK A NUMBER IN THIS COLUMN iF YOU 
MARKED “FIRST” IN [TEM 3, OTHERWISE LEAVE BLANK 
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BUBELE A SINGLE BTROKE THROUGH BUSELE 
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ITEM 2 -MARK THE CORRESPONDING BUBBLE (SEE 

BELOW) THAT INDICATES THE TIME 

NEAREST WHICH THE EMPLOYEE STARTS 

62 cb cb cbc hI cbhIch>cb WORK (A.M. ONLY) MARK “OTHER” IF HE 
STARTS AFTER 930 AM. 
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FIGURE III - 1 
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CORRELATION OF THE CORDON COUNT AND THE ORIGIN-DESTINATION 


SURVEY OF 1967 


In August 1966, the Traffic Department of the City of Edmonton 
conducted a cordon count along the boundaries of the CBD to study the 
actual traffic characteristics on the street network within the CDB. All 
movements into and out of this area were counted in 15-minute intervals 
at the various stations located at the access points. The check-point 
locations of the area of study are shown in Figure I11-2. This area is 
bounded by the east of 97 Street in the East, 109 Street in the West, 
104 Avenue in the north by the rail-road tracks and the North Saskat- 
chewan River to the South. In 1961 the cordon count used for the 
Metropolitan Edmonton Transportation Study (METS) was along 100 Avenue. 
Therefore, in 1966 a screen line was used along 100 Avenue, but the 
cordon was relocated along the River so as to include the Government 


centre: 


The Edmonton Transit System conducts regular monthly 
passenger counts on all their bus routes. The appropriate information 
pertinent to the cordon count was extracted for considerations with 


regards to the actual traffic movements. 


The combined data was then used to compare with the Origin- 
Destination Home Interview Survey of 1967. The primary aim was to 
establish a correlating factor between them and which could them be used 
to determine the reliablity of the Origin-Destination data if used to 
simulate home-to work travel characteristics. The potential of using the 


O-D data as an instrument for future planning was to be investigated, 
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together with corrective adjustments, if any. The present study deals 
with the aspects of possible utilization of the journey to work 
characteristics as the basis for deriving major transportation design 
determinants. This would reduce the arduous task of transportation data 
collection by eliminating the gathering of relatively unimportant infor- 
mation for analysis and could save much time and effort without affecting 
the accuracy of the final result. Consequently, the overall transpor- 
tation analysis could be speeded up and reduced to a relatively simplif- 


ied form. 


The statistical correlation of the 0 - D and the cordon count 
was not restricted to mere direct comparison. Various other travelling 
relationships of the downtown working population were analysed, which 
included: - 

(a) the extent of the peak-hour activity of traffic, i.e. 

(7.20 am. to 8.30 am.) 
(b) the volume of through-traffic traversing through the 
Central Business District. 

(c) the time lag between the actual arrival time and the 

starting time of work of the employees in the CBD. 

(d) the mode split comparison of the actual (from the cordon 

(count) and the reported information from the 0 - D. 


(e) the difference between male and female travel behaviour. 


Initially tabulation of work-trips was. broken down into 15- 


minute time intervals, however, the many irregularities that existed jn 
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the time period made correlation both difficult and awkward and also in- 
troduced a certain amount of error in the results. Consequently, the 
30-minute interval was chosen as the best working time parameter because 
of its better representativeness of the actual travelling behaviour when 
used for comparison purposes. THe inaccuracy of the 15 minute interval 


as above mentioned is illustrated in Appendix C. 


In traffic planning it is quite important to study and determine 
the actual length of time the average worker allows himself for travelling. 
This has a direct effect on the loading capacity of a street-network or 
facility and thus must be studied in fairly great detajl to facilitate 
checking, diversion, correction or planning. A point of usefulness that 
must be stressed is that although the journey to work may be considered 
by some to be such a 'chore', yet it is made with such consistency that 
its characteristics can even be predicted with a high degree of accuracy. 
The average person allows enough time for the ‘everyday eventualities' 
such as peak period traffic jams and the travel time,that it is developed 
into a force of habit to be leaving the house at such a time and be 
arriving at a particular junction at another time. This consistency is 
extremely helpful to planners and designers since policies and urban 
study analysis can then be made with greater confidence, and if the 
critical inputs of the locations of persons and jobs are realistically 
delineated the prediction of travel patterns and traffic flow could be 
done with greater efficiency as in the case of the Winnipeg Area 


Transportation Study (WATS) of 1966. 


The travel patterns and trends, as established in the first 
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part of this study was a very useful foundation stone in this thesis. 


Although it has been often cited in many transportation studies that the 
new will behave as the old, the changing trend of behaviour and attitude 
and whatever 'travelling sophistication' which may have been developed, 
have to be established before urban planning can be made effective - 


even though radical changes in trip-making may not be anticipated. 


Details of description of the trip-maker regarding his socio- 
economic position, automobile ownership, location of residence and work, 
the mode of transportation utilised, the distance and time taken in the 
home-to-work trip, the time of arrival and the parking availability at 
the destination and whatever excess time* that he has to allow for his 
journey to work have to be collected and analysed. This way, the critical 
loadings and deficiency in a link on the network or a facility for a 
particular time period can be quickly determined and identified. In this 
section of the investigation the prime interest is the manner of conflu- 
ence at the destination zones in the CBD. Efforts were made to trace 
the actual arrival time of employees in the CBD and the mode of trans- 
portation used, and therefore use of any of the excess time information 


were done very selectively to obtain the most representative results. 


* Excess time includes the following:- 


(a) time taken to walk from point of origin to transportation 
facility. 


(b) time spent waiting for transportation and/or transfers. 
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(c) 


(d) 


time spent looking for a parking space in the case of 
auto drivers. 
time taken to walk from the transportation facility to 


the point of destination. 
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ASSIGNMENT AND SIMULATION OF CROSS-RIVER TRAFFIC FLOW 


Recent urban transportation studies (including the one by 
Roberts in Highway Research Board Record # 250 in 1968) have indicated 
through statistics that the gravity model can be used to adequately 
produce trip distribution patterns very similar to those. given in the 
0 - D home interview data. Based on this capability feature shown by 
the gravity model, the assignment procedure can be 'extended' one step 


(See Theory in Chapter III, PagelO ). 


The actual time-of-arrival trip ratio at each destination zone 
is established for each 30-minute interval. This is used as the attract- 
ion ratio by time for the assignment of worktrips from each origin zone 
to the appropriate destination during the period 7.00 to 9.30 am. in the 
same 30-minute interval. The 1967 0 - D home interview survey data was 


the source of information in the execution of this step. 


The trips that were calculated were then assigned to the 
street network decoded previously for the 'tree-building!' and minimum 
time path trip programme. The high speed electronic data processing 
technique facilities of the University of Alberta Computing Centre was 
used for this purpose. Details and listing of the programmes used are 
contained in the Appendix D. This produced the simulated traffic load- 
ings on the links in the network system. The natural profile of the 
North Saskatchewan River was used as a screenline for the examination 


of all cross-river activity were located at the bridges. 


The traffic department of the City of Edmonton has set up 
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counters at these points to study the actual traffic loadings at the 
bridges at various times of the day. This information was a very good 
means of correlating and testing the accuracy of the above cross-river 


traffic simulation. 


It should be noted that the mechanical counters on the 
bridges can only give information regarding vehi eolee activity at these 
points. This meant that any form of direct comparison would have to be 
confined to auto-driver trips and number of buses using these river- 


crossing facilities. 


It was the intention of this thesis to analyse and ascertain 
the relationship that existed between the bridge-crossing correlation 


and the CBD worktrip correlation. 
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CHAPTER IV 


PROCEDURE 
1. TRAVEL TREND ESTABLISHMENT 


The Edmonton Study Area for the 1964 and 1967 0 - D home 
interview survey is shown in Fig. IV-1] and Fig. IV-2 respectively. 
All changes with regards to environmental conditions such as population, 
employment, boundary, land-use and street and transit network changes 
were observed and recorded. The 1961 population and employment data 


were also included in the compilation. 


In this section the main aspect of consideration was the 
observation of aurerence 4a pattern of home-to-work trips bound for 
the Central Business District. The CBD comprises of zones 0010-0070, 
the zone centroid* equivalence numbering 1 to 7. Zoning and its 
demarcation was along the same lines as those used in the Metropolitan 
Edmonton Transportation Study (METS) of 1961 (Rhyason, 1967). The CBD 


zone area together with the land-use description is shown in had ives 


Zonal employees starting time of work and their modes of 
transportation were tabulated in 15 and 30-minute intervals for the 2 
Origin-Destination surveys (for times up till 9.30 am.). Calculation of 
kat EE A ea ir ered i TE ee 


* Zone centroid is the location within a zone of the centre of gravity 


of activities in the area. 
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STUDY AREA OF THE CITY OF EDMONTON 
(HOME TO WORK SURVEY OF 1964) 
BY. IRAPPIC ZONES, 


FIGURE IV - 1 


24 


a 
| 
| 
i 
i 
4 
Ht 
ai 
7] 
aM 
| 
a 
ay 
Milt 
‘a 
i 
4 
i 
pit 
| 
wiih 
if 





i“ 


yaue SRow OF. 





STUDY AREA OF THE CITY OF EDMONTON 


(HOME TO WORK SURVEY OF 1967) 





BY TRAFFIC ZONES. 
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ZONING AND THE LAND-USE DESCRIPTION 
OF THE CENTRAL BUSINESS DISTRICT. 


FIGURE. IV-3 
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the ratio of the number of employees starting work to the overal] 


employment conditions in the Central Business District. 


The information of 1964 and 1967 0 - D broken into regular 
intervals were examined by the regression analysis for all statistical 
implications of the trend of this period. The "Simple Correlation and 
Plotting Package’! (CS 022 - available in the Computing Science Progranme 
Library) written by V. E. Yanda of the Department of Computing Science, 
University of Alberta was used. Details of this package are contained 
in the Appendix D. Special attention was focussed on the peak-hour 
characteristical activities, such as time of occurrence, ratio of work- 
trips, percentages and number of employees starting work. (Tables Pa 


I1V-2 and IV-3) 


The travel patterm established for the period of 1964 to 1967 
was then compared with the 1961 0 - D (from METS of 1961) and also with 
the previous trend determination for 1961 to 1964 by Rhyason (1967)and 
the employee 0 - D survey carried out Bakker and Walker in conjunction 
with the City's Civic Census of 1964. Excerpts of the 0 - D Employee 


Survey of 1964 are reproduced in the Appendix A. 
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2. The Correlation of the Cordon Count with the Origin-Destination 


Survey of 1967 


Home-to-work trips into the CBD were taken from the home 
interview survey of the 1967 0 - D and tabulated into their respective 
characteristics such as mode of transportation utilised, the time of 
starting of work, the peak hour activity and male and female employment 
strength in the downtown area. Modes of transportation were of partic- 
ular interest especially in the volumes of transit workers, auto- 
drivers and auto-passengers. From this detail breakdown, relevant com- 
parison between one mode of transportation can be compared with the 


other. 


The cordon count was basically a record of all the inbound 
& outbound traffic with the CBD area of study. The difference between 
the inflow and outflow volumes would yield the accumulated traffic with- 
in the area of cordon. For this study the accumulated volume was taken 
to be the actual worktrips in this region for a particular time interval 
under consideration. It should be noted that while this assumption 
would generate a certain amount of error especially with the ‘transient 
trips' within a time interval. The error was found to be only prominent 
if the time interval of consideration was relatively short because the 
percentage of transient trips would be quite substantial compared with 
the accumulated volumes (see Appendix C). Consequently other time 
intervals were studied for their potential as good time representation 


of work-trip patterns. The 30-minute time interval was chosen as 


31 
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32 
the most representative overall travel parameter to be used for 


comparison with the O-D data. 


The area of cordon count in the CBD area is shown in Fig. 

lt t-2. All accesses into this area were 'sealed off! by placing both 
people and mechanical counters to record the traffic moving into and out 
of this region. Advantage was taken of the natural barriers such as the 
North Saskatchewan River in the south and the Canadian National railroad 
tracks to the north on 104th Avenue. The eastern border was drawn on 
the east of the 97th Street, and in the west on 109th Street. A compil- 
ation of the total activity during the period 7.00 to 9.30 am from this 
count is shown in Table IV-4. In addition, the total amount of through 


traffic activity through the cordon area was examined. 


Direct statistical and graphical correlation of the various 
modes of transportation of both the 0 - D and the accumulated cordon 


traffic were attempted using the following two parameters:- 


(a) the 15-minute time interval (this was later changed to 
30 minutes because it was felt that the former condition 
was too short a time to be representative of actual 
travel. There were quite a few irregularities that were 
quite distinct which made results inconsistent). 

(b) the cumulative traffic of the entire morning worktrip 


movement in this area. 


Tabular and graphical illustrations of these correlating attempts are 


shown and discussed in greater detail] in 'Results and Discussion' 
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34 
(Chapter V, Page 52 ). 


Estimation of the average time difference between the actual 
arrival time in the CBD and the starting time of work was quite easily 
and realistically obtained by shifting the time axis of cumulative 
'cordon' curve to fit the cumulative 0 - D curve. This method of 
mechanical adjustment by shifting of the axis to fit the curves is 


clearly shown by curves of total worktrips in Figure IV - 4. 


The mode split (transit versus total trips) of the 0 - D 
and the 'cordoned' value was calculated to check for differences. As 
before they were first broken down into the number of trips made during 


each time interval and calculated for the modal split. 


The auto-occupancy (total auto-trips versus auto-drivers) 
of the 0 - D were calculated with extreme care and much reservation. It 
was done on the basis that all auto passengers working in the CBD ob- 
tained rides from the ora niuens working in the same region. Although 
the author realises that this assumption has a fallacy that may render 
the results quite jnaccurate and unrealistic, this eten was executed as 
part of the derivation of a multiplier to bring a calculated figure 
more in line with those of the actual travel conditions. This was 
achieved by comparing the calculated occupancy with that of the actual 


field condition information. 


The constituents of the downtown employment were. analysed 
in terms of male and female participation. It was not the intention of 


this study to go into any great depth in this topic and therefore any 
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travel behaviour study of the male and the female workers was just 
confined to simply 'skimming the surface'. A summary of the employment 
constituent is given in Table IV-5. Detail information concerning this 


aspect is given in the Appendix E. 
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ZONING OF THE CITY = 
The numbering of the traffic zones for the purpose of 
analysis is in conformance with the method used in the Metropolitan 
Edmonton Transportation Study (METS) and the Civic Census. Also the 
system of assigning centroid numbers to the centre of gravity of each 
zone was as that used by the Traffic Department. Although attempts were 
made to readjust the assigned centroid and zone numbers, it was later 
decided that fr otder to facilitate future traffic analysis comparison, 
the system of numbering should be kept constant. Figure IV-5 and Table 
IV-6 shows the zoning of the city and their respective centroid number 


equivalence. 
DECODING OF THE STREET NETWORK 


A considerable amount of time was spent in the decoding of 
the street network for auto-trips of the entire city to a form suitable 
for use in the minimum time trip assignment programme. The street net- 
work of the city is shown in Figure IV-6. All nodes were assigned even 
numbers wherever possible. Numbers | to 299 were reserved for zone 
centroids and the numbering of travel node interchanges were started at 
300. Although in this investigation, the actual number of centroids 
tested was 163, provisions were made to allow for additional centroid 
and node inclusion to the network as may be required. In this way, 
alternative or future network analysis of the city can be performed by 
simply supplying additional information to the existing decoding and 


thereby eliminate the process of having to decode for the whole system 
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TRAFFIC ZONES AND THEIR RESPECTIVE CENTRIOD 
EQUIVALENT 


FIGURE Iv - 5 
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0010 
0020 
0030 
0040 
0050 
0060 
0070 
0110 
0120 
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0330 
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Centroid 
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20 


21 
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TABLE IV - 6 


ZONE - CENTROID EQUIVALENCE (NORTH SIDE) 


TT 


0410 
0420 
0430 
O440 
0510 
0520 
0530 
0540 
0550 
0560 
0610 
0615 
0620 
0710 
0720 
0730 
0810 
0820 
0830 
0840 
0850 
0860 


Zone 


Centroid 
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27 
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TABLE IV = 6 (C 


Zone 


1630 
1710 
1720 


1810 


Zone 


2010 
2020 
2110 
2120 
2130 
2140 
Pat 
2212 
2220 
2230 
2240 
2250 
2310 
2320 


2330 


Centroid 


89 
90 
91 
92 


Centroid 


104 
105 
106 
107 
108 
Lo9 


110 


ONT'D) 

Zone 
1820 
1830 
1850 
1840 


Centroid 


93 
gh 
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96 


Zone 


1860 
1910 
1920 


1930 


Centroid 
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98 
=) 


100 


Zone 


1940 


pao.) 
1960 


ZONE - CENTROID EQUIVALENCE (SOUTH SIDE) 


Zone 
2340 
2350 
2360 
2370 
2410 
2420 
2430 
2440 
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2460 
2470 
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2520 
2530 
2540 


Centroid 
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122 
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12h 
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Zone 
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135 
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Zone 
2950 
2960 
3010 
3015 
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3022 
3030 
3040 
3050 
3110 
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3150 
3160 


ZONE - CENTROID EQUIVALENCE (NORTH SIDE) 
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all over again. Here, the general area location of node numbers is 


tabulated in Table IV-7. 


A very simple programme was developed to rearrange all the 
origin nodes in ascending order and assign to each a link number. (A 
listing of this programme is given in the Appendix D). By providing 
additional 'coding-room' and a link numbering system the risk of double 
link number assignment was completely eliminated. It should be pointed 
out that the 'tree-building' and minimum time path programmes to be used 
have a restriction in which each node is only allowed a maximum of 4 
links. As a result an additional checking feature was incorporated in 
the program to detect nodes that had more than 4 links. Errors in de- 
coding and key-punching were quickly detected and corrected before any 
erroneous minimum time path assignment results were obtained. In Table 
F-1, the link numbers, origin and destination nodes together with the 


speed, travel.time and distance of each link can be observed, 
Proportioning of Worktrips by Time Intervals 


The proportion of all worktrip arrivals at each destination 
zone of the entire city in 1967 was calculated from the 0 - D informa- 
tion. Next, the total number of auto-drivers originating from a 
zone and working in another were extracted from the same data source. 
Using the zonal proportion of worktrip participation by time of arrival 
as established above, to be the multiplier to derive the simulated 
volume of auto-trips originating from each zone and travelling to work 


in another zone across the river during a specific time period (in this 
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TABLE IV - 7 


GENERAL LOCATION OF NODE NUMBERS 


IN THE STREET-NETWORK 


From To 
Number Number LOCATION 
300 348 Jasper Avenue from 101 St. to 82 St. and north on 
82 Street. 
350 384 118 Avenue and south to the river (East of 82 St.) 
386 436 Fort Road and east (north of 118 Avenue). 
438 460 East of 82 St. and north of Fort Road. 
462 532 97 Street and east to 82 Street (north of Jasper Ave.) 
534 560 101 Street and east to 97 Street (north of Jasper 
Avenue) . 
562 592 Kingsway and 118 Avenue West. 
594 604 127 Street - (North of 118 Avenue). 
606 644 Area between 101 Street and 127 Street (North of 
Kingsway) . 
646 666 St. Albert Trail north of 118 Ave. and St. Albert. 
668 672 Area between 127 St. and St. Albert Trail. 
674 692 Area north of 118 Ave. and west of St. Albert Trail. 
694 734 111 Ave. and north of 118 Ave. (west of 101 St.) 
736 776 107 Ave. and north to 111 Ave. (west of 101 St.) 
778 866 Jasper Ave. - 102 Ave. - Stony Plain Road and north 
to 107 Ave. 


868 944 West end south of Stony Plain Road. 
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TABLE 1V- 7 (cont'd) 45 


946 


990 


1032 


1070 


1104 


1154 


1174 


1200 


1230 


1286 


1334 


P52 


1374 


1800 


988 


1030 


1068 


1102 


1152 


1172 


1198 


1228 


1284 


1332 


1350 


372 


1380 


1812 


Bellamy Hill - 105 St. Bridge - Victoria Park Road - 
104 St.*— Calgary Trail. 

109 St. - High Level - 109 St. to 61 Ave. - 111 St. 
LO CIELYo mimi ts. 

Area between 104 St. and 109 St. (south of Jasper 
Avenue). 

Groat Road - University Avenue - 114 St. - Belgravia 
Road (2.1 229ot. = Naas ee 

Area between 109 Street and Groat Road - 119 St. 
Area west of White Mud Creek (south of river). 
McDougal] Hill - Low Level - Connors Road - 83 St. 
to Argyll Road. 

99 St. and east to 83 Street. 

98 Avenue to 75 St., 75 St. south and the area west 
to 83 Street. 

Rowland Road - Dawson Bridge - 106 Ave. - 50 St. and 
area west to 75 Street. 

Highway 16A East of 50 Street and area north of 
Highway 16. 

Highway 14 and area north and east. 

34 Street south of Highway 14. 

106 St. south of Saskatchewan Drive to north of 


S51 Avenue. 
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case, the 30-minute time interval was used). It should be noted that 
simulation of worktrips was performed only for trips that cross the 
river, as the main aim of this procedure is to determine the cross- 
river traffic during the morning period. In Figures ItV-7, IV-8 and IV-9 
show the sample outputs of calculated proportion of worktrips origin- 
ating from zone 2010 (centroid 104) and bound for destination zone 0010 


(centroid 1). 
Assignment of Worktrips 


The computer programmes used for 'tree-building' and the min- 
imum time path assignment were the ones that were developed by Dr. J.N. 
Supersad, Post Doctoral Fellow at the Civil Engineering Department, 
University of Alberta, 1968, and utilised by Halls in the transit net- 
work analysis (Halls, 1968)... Except for minor modifications that were 
made to suit the extent se purpose of this study, the basic overall 
assignment characteristics were not altered. A listing of the pro- 
grammes together with the theory of the Moore Algorithm as given by 


Halls (Halls, 1968) is provided in the Appendix D. 


This investigation required the determination of the minimum 
travel time and distance when travelling from the origin centroid to 
the destination and also from the points of river crossing to the 
destination zones. This is accomplished by the usage of the minimum 
time trip assignment programme mentioned above. From the traffic 
loadings on the links in the network system the volume of activity on 


the bridges can be calculated for each time interval. The compilation 
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SAMPLE OUTPUT OF WORKTRIP PROPORTIONING PROGRAMME 


1967 - ORIGIN DESTINATION STUDY OF CITY OF EDMONTON 


MORNING WORKTRIPS 


DESTINATION ZONE OF STUDY: 


TIME 


ARRIVAL WORKTRIPS 


fe 


7 
7 
8 
8: 
8 
8 


OF 


15 


: 30 
245 


:00 
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245 
:00 
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REST 


340 
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2904 
323 
3016 
159 
1186 
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15 


2510 


NUMBER OF CUMULATIVE 


NUMBER 


340 
808 


1028 © 


3922 
4255 
7271 
7430 
8616 
8662 
8837 


11347 


FAGURE-1V--~/ 


FOR ZONE 0010 


COTO. = 


RATIO UP 


CUMUL . 


TILE 9330" RAMS 


0.038 
0.053 
0.025 
Ogi2o 
0.037 
0.341 
0.018 
0.134 
0.005 


0.020 


oF 


0. 
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038 
09] 
116 


AAS 
481 
eS 
84] 
ee 
. 980 


.000 


RATIO OF 


TOTAL 


WORKTRIPS 


0. 
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030 


04] 


Ae lf) 
.256 
.028 
. 266 
.O14 
af BOL 
004 


PUES 
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INVESTIGATION OF THE ZONE-TO-ZONE TIME TRAVEL PATTERN OF THE 


EQUIVALENT CENTROID NUMBER |. 


CUMULATIVE 

RATIO OF 

WORKTRIPS 
0.030 
0.071 
0.091 
Hila 
0.375 
0.641 
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FIGURE IV - 8 


SAMPLE OUTPUT OF MINIMUM PATH TRIP ASSIGNMENT 
FOR ZONE 2010 TO ZONE 0010 
1967 EDMONTON ROAD NETWORK - TRIP PATH 

ORIGIN DEST. NO OF TRIP TRIP ---- L IN K ----) ---- L ION K ---- 
CENT. CENT. LINKS TIME LENGTH NO. TIME DIST. NO. TIME DIST. 

104 l 17 8.3 2543 22)» 10 sOinapiOr. 0 710°-0.0 § 0:6 
690° 0.5.8 70.)2) 3130 -0.6) -0c15 

Gl 3320 gG eet se 1 55 Oe LG 

50.07 28020 1059 0.0 0.0 

1063<10.5 OF OMSULABSIe 0.6 0.14 

135 Oates OslQeerd B59 0.8 0.21 

18615226 pen hee ol 26252 020) Vel 

1366ig Ie Ott 5 eel 02 8e8 050.16 


215 Oca 0204 
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SAMPLE OUTPUT OF CALCULATED (AUTO-DRIVER) WORKTRIPS PROGRAMME 


FOR ORIGIN ZONE 2010 AND DESTINATION ZONE 0010 


THE CALCULATED BREAKDOWN OF AUTO WORKTRIPS BY TIME 


DESTINATION ZONE 0010 


ORIGIN 


ZONE 2010 


MINIMUM TRIP TIME 


TRIP LENGTH 


CENTROID NUMBER ib 


CENTROID NUMBER 104. 


TIME OF RATIO OF CUMULATIVE 
RAT 10 
ARRIVAL WORKTRIPS WORKTRIPS 


as 
250 
245 


oo woe oN UN 


9: 


Lie 


: 00 
ao 
: 30 
Ties 
:00 


215 


30 


THE 
REST 


0.030 
0.041 
0.019 
0.256 
0.028 
0.266 
0.014 
0.105 
0.004 


0.019 


Ty tard 


l 


.030 
071 
.091 
247 
~3/5 
641 
.655 
my fey, 
. 763 
779 


.000 


TOTAL NUMBER OF CALCULATED 
(PROPORTIONED) 


WORKTRIPS 


OF 


8.3 MINS. 
2.41 MES 
NUMBER OF CUMULATIVE 


CALCULATED NUMBER OF 
WORKTRIPS | WORKTRIPS 


0.8 0.8 
gt 9 
0.5 2.4 
is. a7 
0.8 bch 
71.5 18.0 
0.4 18.4 
rh” 2b 
Ovi 21.4 
0.4 oie 
6.2 28.0 
28.0 


THE TOTAL NUMBER OF AUTO WORKTRIPS MADE TO ZONE 0010 
FROM ZONE 2010 (1967 0 - D SURVEY) WAS 28. 


46 






















- ¢ 
| IMMANIGRA. 291 ATHACW _GaviaegauR anTast BPI ) FO, Tutt 
il 9180 3405 HO} ai raga se. OtO®, : 08 | o 


ox 


] 
] 0 


3M1T YR 291ATX ROW OTUA FO MWOOAARAG eSTAIAD 3 alk 


Por 


7 


1 ageMuM: GORTMSO ain MO fOr 


i | O01 AIBMU TORTS OfOS anos i 
. Si 

eB = ‘SMI TAT: un _ 

ds = HTOWSd quar ao) is . 


* jy = ary a - 

} | aV4 rA i iM " =f ada At iA zy] TA Jy4ud 340 A oe 
| 70. 82 EM G35TAIUTIAR 30- a) TAR As 
PST ATHA Sa; ATAROM 29 PNAOW 29Aat re] ase 


\ 


8.0 8 0 0&6.0 7s 0 
ef rl 'v0.0 te: 1900 . 

ps 1.0 160.0 io. o om 
5 ce: 7 ces 0 aad. a : 
‘ | 2,04 8.0 anene? ] ‘(66.0 a ws af 
a : | 0.61 25 . « BRIE a0 


‘1. 3i P.O d20.0) at 0 


we 


- 2 
ge. 18 e.S ez. a 4 fo ; 


‘aaa on 


Se whe at ’ c 
- Ge - 


‘BLS 4.0 ms 0-  -Bh0:0 


“i> 
nal 





Ais 1.0 gd\,0 


otf 
couill 


50 


nodes and link numbers of the bridges is shown in Figure | V=l0l sti, 
when compared with the actual bridge-crossing information obtained from 
mechanical counters set on the bridges would give an idea of the 
accuracy of this method of assignment and simulation. As in the pre- 


vious statistical correlation, the 30-minute interval was used. 


The automobile occupancy factor at the points of crossing could 
be calculated by dividing the auto driver trips with the total auto 
trips. Auto trips refer to auto drivers and passenger trips. In the 
Same manner, the modal split of the transportation utility on the 
bridges for worktrips can be derived by the division of the simulated 
transit trips with the total simulated trips on the bridge-links of the 


street network system. 


In addition the difference of the correlating effects of those 
from the CBD and the bridge-crossing activities were observed. The 
latter case was also studied for effects under similar traffic condi- 
tions by apts variables that were applicable to the former to a 


larger area. 
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CHAPTER V 
RESULTS AND DISCUSSION 
1. Changing Trend between 1961 and 1967. 


The population growth rate for the City of Edmonton has been quite 
consistently maintained at about 14.4% for the periods 1961-1964 and 
1964-1967, with the north-side showing a greater growth rate during the 
latter period by almost 1%. However, both the CBD and the south-side 
regions have exhibited a slight decline in their rate of growth for the 


Same periods. 


People are generally quite conscious of travelling distances to work 
and tend to favour locations of residences near points of employment. 
This is very clearly illustrated for the case of Edmonton in Table y-4 
where more than 50% of the CBD-residence employees were employed in the 
downtown areas (the centre of employment activity in the city). The 
figures, however show substantial decline of the percentage of total 


work force working in the CBD (from 34.2% in 1961 to 25.8% in 1967). 


The percentages of downtown employees for 1961, 1964 and 1967 by 


zones are shown in Figures V-1, V-2 and V-3 and Table G - in 
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1961 EMPLOYEE/POPULATION PERCENTACE BY ZONE 





FIGURE. V-1l 
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FIGURE, V-3 
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According to the data available, about 27 out of every 100 persons 
were gainfully employed during the period 1961 to 1967, with the down- 
town areas showing a substantially higher proportion. This is to be 
expected since people (generally f rom the lower income groups) are con- 
scious of travel costs and would try to reduce them by living close to 
their locations of work and related activities. Large numbers of room- 
ing houses and single-working people in this area can be used to explain 


for the higher employment/population ratios. 


From as early as 1964, in the Employee 0 - D survey carried out in 
conjunction with the Civic Census, Walker and Bakker had observed that 
"generally the older areas had a reduction of CBD employees, while the 
outlying areas had substantial increases; indicating a migration of the 
CBD employees''. In figure V-l, the higher employment/population percen- 
tages for 1961 were located in and near the CBD. Downtown-residence 
employees working in the same area amounted to 81.12% (Table V-4). 1964 
(Fig. V-2) demonstrated that a pattern of decentralization had been 
already started for the CBD (as observed by Walker and Bakker). In this 
figure, zones of highest percentages (greater than 40%) were noticed to 
have moved out of the central area although they were still situated 
close to the CBD. A greater scatter of zones having percentages between 
30-40% was noted, although the bulk still remained in and around the CBD 
area. In 1967 (Figure V-3) the prominance of the decentralization from 
the CBD was definite and showed the ''spreading out!'' effect. Parts of 


the South-side were exhibiting the same effect. 
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Among the other signs and effects of the'spreading out' 
shown was the ratio of CBD-based employee to the total population 
which had dropped from 9.10% (1961) to 8.40%(1964) to 6.67% (1967) 
as can be seen in Table V-4. Population distribution decreased for the 
North-side by 3% (from 67.97 to 64.97%) although the rate of growth 
for the South-side had slackened from 20.91 to 18.55% for the periods 


1961 - 1964 and 1964 - 1967 respectively. 


The comparison of the traffic cordon counts of 1961 (from 
METS) and 1967 (Table V-5) showed an overall increase of 27.5% for all 
morning home-to-work traffic witha resulting increase of 37.54 auto- 
trips and 12.0% transit trips, even though the downtown employment had 
only increased by 427 workers. As indicated in Table V-2, the 
decentralization of activities in the CBD created a large proportion of 
the abovementioned traffic increased which was, in fact, 'through-trips' 
errors that were being induced. Whereas in 1961, when most employment 
activities were concentrated in the CBD, the volume of through-traffic 
didi not pose a problem and the following philosophy was accepted in 


the 1961 Cordon Count: 


Inbound Outbound Net CBD 


Traffic Traffic Work-trips 
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TABLE V - 1 


POPULATION GROWTH 


(1961 - 1967) 


1961 - 1964 1964 - 1967 
NO. a NO. B 
INCREASE INCREASE INCREASE INCREASE 
1,054 17.95 810 11.69 
20,091 20.91 21555 18.55 
23,354. ‘11,45 28,185 12,40 


43, bls 14,48 49,460 14 4h 
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TABLE Ver 2 


EMPLOYMENT IN THE CENTRAL 


BUSINESS DISTRICT 


ZONES 1961 EI ee SE 
0010 8,340 9,565 11,347 
0020 9,640 8,813 Tigh 
0030 1,200 1,701 1,284 
0040 3,200 3,314 3, 326 
0050 640 590 31 / 
0060 4,090 4 900 4,156 
0070 410 302 2h2 
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It is generally believed that for a normal day's activity the 
evening peak movement in an area would be less than the morning's, since 
the home-bound journey is not as rigid and often voluntarily staggered 
by some trip-makers who want to avoid the traffic congestion by either 
starting early to beat it or late to miss it. Another point to be noted 
is that most home-bound trips have various points of call on the way. From 
the comparison of peak characteristics exhibited by the 2 cordon counts, 
it was revealed that the 1961 PM/AM ratios were very much higher than 
those of 1967 (Table V-6). It should be pointed that the earlier cordon 
count was conducted on Thursday 5th October 1961. On that day, it was a 
'sale-day' for a large departmental store, a pick-up day for charity 
apple sale and also al] the stores in the CBD were opened for late-night 
shopping. These factors explain the higher evening/morning ratios 
in 1961 and also the generation of additional evening peak activity 
during the 'rush-hour'. The 14 - hour period for both the counts were 
more compatible although the 1961 PM/AM ratio was still about 10% higher 


than those of 1967 (Table V-6). 


From the 1964 and 1967 0 - D survey (Table V-7) it is clearly 
shown that all the zones in the CBD (with the exception of zones 0010 
and 0030) were going through the stage of decentralization as indicated 
in the above paragraphs. A net reduction of 1239 (4.24%) CBD employees 
was observed. However, employment situation in zone 0040 (land-use: 
services  ) showed no change whereas zone 0010 (offices and city centre) 
added 18.63% or 1783 workers to its 1964 number. This was because of 


the opening of new office blocks and centres such as the Canadian 
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64 
National Towers, Bank of Montreal Building, Royal Bank Building and 


other urban renewal projects affecting change of land-use and making 


room for higher employment density. 


Although Rhyason (Rhyason, 1967) had to impose 'bridge- 
penalty' to auto travel time, he did indicate that there were no major CBD 
street network changes during the period 1961 to 1967, This same pattern 


was also observed for the following 3 year period. As far as the over- 
all work-trip travel pattern to the downtown area was concerned, as in- 
dicated in Figure V-4 and Tables V-8 and V-9, radical changes in travel 
behaviour was completely absent. In fact the travel trend can be said 
to be consistent, for instance about 80% of the total employees were 

at work before 9:00 am and the 'rush' peak hour was 7:30 - 8:30 am. 
where 58.8% numbering 17154 workers and 60.7% totalling 16972 employees 


arrived at the CBD for work in 1964 and 1967 respectively. 


The CBD transit mode split for 1967 was found to be 35% while 
Walker and Bakker (Appendix A) observed a 33% split in 1964. To 
emphasize this increase in mode split there was a reduction of 687 (4.7%) 
auto-driver worktrips in the 0-D of 1967 and the overall driver modal 
split dropped from 48.7% in 1964 to 45.6% in 1967. From the annual state- 
mentsof the ETS, the total ridership of buses were observed to have in- 
creased substantially (Figure V-5). A comparison of auto-driver trips 
between the (actual) cordon count and 1967 0 - D will indicate that the per- 
centage split is even less. This will be discussed in greater detai] 


in the next section. 
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TABLE Vo 7 
CENTRALIZATION & DECENTRALIZATION 


TREND OF EMPLOYMENT IN CBD (1964-1967) 





TOTAL EMPLOYMENT DIFFERENCE 
ZONES 
1964 1967 Vol. Le 

0010 9565 11347 +1782 +18 .63 
0020 8813 7274 -1539 -17.46 
0030 1701 1284 - 417 -24 5] 
0040 3314 3326 + 12 + 0.36 
0050 590 317 - 273 -h6 27 
0060 4900 4156 - 74h -15.18 
0070 302 242 - 60 -19.86 


eee Te ee ee 


TOTAL 29185 27946 =1239 - 4,24 
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COMPARISON OF CUMULATIVE WORK-TRIP RATIO IN THE CBD FOR 1964 & 1967. 
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(from Origin - Destination Surveys) 
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27,849,076 
27.049, 190 
28,048,515 
31,567,213 
33,119,278 
34,433,995 
34, 888, 884 
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2. 1967 Cordon Count and Home Interview Survey of Origin-Destination 


The 1967 employment situation was discussed in earlier 
section and the employee/population percentage by zone is shown in Fig. 
V-3 for the same year. Table V-10 summarises the 0 - D information to 
show the CBD area, the North and South sides! participation in employ- 
ment activities. The north side contributes 66.7% of the total CBD 
labour-force and 66.8% of the total overall work strength, whilst the 
population distribution in the region is 64.97%, thus suggesting that a 
high proportional degree of employee and population distribution exis- 
fedefer the Nonthisidesof the City im 1967. On an-average, 2/ out of 
100 persons were employed, of which a little over a fourth of the work 
strength were concentrated in the downtown area, i.e. 27424 workers or 
6.67% of the total population of 393205 persons were attracted by 


employment in the CBD. 


For the CBD residents, 2897 (37.45%) of 7734 were employed, 
among which 1545 (53.33%) were working in the same area. This con- 
stituted about 20 per 100 CBD residents. A more detail tabulation of the 
'internal'! downtown activities is shown in Table V-I]. Zones 0010, 0020 
and 0060 employed 36.6%, 25.75% and 20.75% respectively and together 


claimed 83.1% of the CBD-resident labour. 


Figure V-6 and Table V-12 illustrate the 1967's share of CBD 
employment by the rest of the City. High CBD/Total employee percentage 
zones were noted to be located in the downtown areas and along the banks 
on either side of the North Saskatchewan River. 
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TABLE V-12 (continued) EMPLOYMENT IN CBD (1967) 
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TABLE V-12 (continued) 


EMPLOYMENT !N CBD (1967) i 





DESTINATION ZONES EMPLOYMENT (CBD/TOTAL 

“Seas Se EE dic EMPLOYEE) 
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TABLE V-12 (continued) EMPLOYMENT IN CBD (1967) 78 


DESTINATION ZONES EMPLOYMENT (CBD/TOTAL 
AP As 7p hit) Ce Le EMPLOYEE) 
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TABLE V-12 (continued) 


EMPLOYMENT IN CBD (1967) 


DESTINATION ZONES EMPLOYMENT 


ZONE EMPL. 010 0020 0030 0040 0050 0060 0070 TOTAL 
ZENS i 2 - - ~ - |e - - 
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TABLE V - 15 8h 


COMPARISON OF THE ORIGIN-DESTINATION DATA 





WITH THE CORDON COUNT OF 1967 


TIME CORDON COUNT DIFFERENCE 
TYPE _OF a > oad Ore AD TENT aE 
WORKTRIPS FROM =-‘10 IN OUT NET SURVEY TRIPS 4 

TRANS IT A200. 7230 bee 2181 929 1252 646 606 48.4 
7:30 8:00 4085 1397 2688 2272 416 15.5 

8:00 8:30 4889 1672. 3207) 2 42531 686 Pils 

8:30 9:00 2971 932 2039 1475 554 2761 

9:00 9:30 1281 52) 760 By 387 49.6 

TOTAL 15407 5451 9956 7297 2659 26.7 
Pe Se” ae ele ae 
DRIVERS 7:00 7:30 3341 2252-1159 1086 73 6.3 
73 i oO 7241 3917 = 33324 4204 - 880 - 26.5 

8:00 8:30 6600 3748 2852 4kOO - 1548  - 54.3 

8:30 9:00 4845 3152 1693 P50" Peto (ieee oo TO 

9:00 9:30 3719 2748 971 165 806 83.0 

TOTAL 25816 15817 9999 11361 - 1362 - 13.6 

SEE BOB ite stk phy. ia) aad otha metas a¥ Geant eiyeie 4eeeee 
equi 7:00 7:30 1439 590 849 199 650 76.6 
J 30s oO: 00 3368 855-2513 972 1541 61.3 

8:00 8:30 2666 1069 ~=1597 1334 263 16.5 


8:30 9:00 937 845 92 ah. = a -230.4 
9:00 9:30 1172 528 644 70 574 89.1 
TOTAL 9582 3887 5695 2879 2816 49.4 
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In the 0-D survey, employees of both sexes were interviewed. 
Tables V-13 and V-14 show the characteristics of travel for both 
sexes. While 62.3% of the total CBD employees were male; 80.49% of them 
arrived at work before 9:00 am (62.1% during the peak-hour). For 
the female employees, 58.46% arrived at the peak-hour and 81.072 
before 9:00am. It should be noted that the bus mode split for female 
workers was 0.55 while the males only registered 0.19. The ratio of 
auto drivers were 8.74 to 1 for the male and female work-trips respect- 
ively. This is to be expected since the female income is generally 


lower. 


The comparison of work-trip information from the cordon count and 
ene O-D survey are shown in Table V-15 where they were broken into the 
various comparable modes of transportation. The differences between the 
cordon inbound and the outbound volumes of transit, auto-driver and 
auto-passenger trips were assumed to be the actual volume of work-trips 
in the CBD. This meant that all work-trips made within the surveyed 
area and those which involved other modes of transportation, such as 
walking, were not accounted for. It should be pointed out that the CBD 
employees who walked to work (the 'other' major mode of transportation) 
generally live close to their places of employment (due to the control 
of the economic, climatic and environmental conditions). The Origin- 
Destination survey indicated that while 1545 CBD employees live in this 
area there were 1938 who walked to work. Also there were 1352 CBD- 


residents who worked out of the cordoned area and were counted as 
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"ehrough-traffic', 

Another factor that could have affected the cordon count's 
accuracy is ‘transient trips'. Through-traffic entering the cordon 
line at the end of a particular time interval and leaving at the 
next interval were recorded as CBD-bound traffic arriving during 
the former time interval. The calculation of overall arrival trips 
greatly reduced the 'transient' trip errors whose sensitivity 
depended on the length of time period of measurement. 

The comparison of transit trips is shown in Table V-15 and 
Figure V-9 where the cumulative trips were tabulated and graphically 
plotted. Here, it will be seen that by moving the time axis of the 
cumulative cordon curve forward by 10.5 minutes it will have quite 
similar peak arrival characteristics as those indicated by the 
cumulative 0-D curve. This signifies that on the average the CBD 
transit worktrips arrive in the downtown area 104 minutes earlier 
than their actual starting time of work. 

It should be pointed out that transit patrons being usually 
"‘captive' riders do not have much choice in the selection of the 
time of arrival as it depends very much on the bus schedules. Also 
a large portion of the 10% minutes was probably allocated for the 
last leg of the work-trip for walking from the transportation 
facility to destination points. If the average walking speed is 
3.0 m.p.h., it would mean that the average distance that could 
be covered during this time would be 0.525 miles (about 5 blocks). 


This would probably not be the case for most transit riders as the 
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transit network in the CBD is quite extensive, although there are 
certain areas that were not served by bus-stops within a two block 
radius (see Figure V-10). Bak some bus pale roHes even the nearest 
bus’ stop along a route is quite a distance from their desired 
points of destination. With transfers in the CBD during peak 
period being both difficult and awkward because of crowded shee. 
some bus passengers walk a longer distance than where the nearest 
bus stop to their destinations are. 

The transit model split calculation showed 0.387 and 0.337 
respectively for cordon count and the O-D home interview survey. 
This is only 5% difference and it can be assumed that the two sets 
of results were compatible with each other (Table V-16). 

In the case of auto driver trips, there were supposed to be 
more work-trips arriving < the CBD by this mode (from the 0-D). 
than was actually counted by the cordon (Figure V-11). For this 
reason, the actual time difference between the arrival time in the 
CBD and the starting time of work cannot be determined in the same 
way as the transit trips without some form of adjustment being 
made to counteract the discrepancy of 1362 (13.6%) auto-driver 


work-trips (Table V-15). 


Due to the difficult parking situation in the downtown area and 


the high associated costs, some drivers park their cars outside the 
'cordoned' CBD area and walk to their places of employment. By 


doing so, they were either recorded as 'through-traffic' or if they 
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FIGURE V-10 


THE STREET LAYOUT OF THE CBD OF EDMONTON 
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92 
did not cross the cordon line, were never recorded at all (since 
“walk-trips' were not counted in the cordon count). A total of 1352 
work-trips were reported to have been made by CBD-residents for 
areas outside the cordon boundary. Since a fair proportion of 
these trips would be by the use of automobiles, some of the above 
mentioned error can be attributed to this fact. Other drivers 
brought along passengers (their wives, etc.) to drive their cars 
home. Table V-15 shows a high outbound or through-traffic of 
15817 auto-driver trips during the morning hours thereby indicating 
that the above explanations were valid. In addition a fair number 
CBD-bound auto-passengers obtain 'rides' from drivers who work 
outside the cordon area and is part of the cause for the high 
volume of through-vehicular traffic. 

A highly encouraged and ceeds practised system of 'car-pools' 
for reducing traffic congestion in the city centre is another 
explanation for the difference in results. In car-pools, each 
member of a group drove his car only on his alloted day while the 
others were his passengers and vice-versa. When the 0-D question- 
naires asked for their work-trip mode of transportation, it was 
given as auto-driver because they did in actual els drive their 
cars to work, but only on their alloted days. There were 49.4%(2816) 
more auto-passengers recorded by the cordon count than by the 0O-D 
home survey indicating that the system of car-pooling and the 
bringing-of-a-passenger-to-drive-the-car-home were possibly the 


main causes for the difference in results, although there is no 
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exact way of quantifying them. This meant that direct comparisons 
between the cordon count and the Origin-Destination survey of auto- 
driver and passenger trips cannot be made without some form of error- 


‘correction' procedure made to the 0-D data (as in Figure V-12). 


It was found that the uncertainty of quantities of correcting 
for erroneous 0-D data could be eliminated by combining auto-driver 
and passenger trips into a different classification; i.e. auto work- 
trips. Table V-17 and Figure V-13 give tabular and graphical 
representation of the cordon count and the 0-D comparison of the new 
classification. By the same method of shifting the time axis of the 
cumulative cordon count in Figure V-13 it was possible toestimate the 
average time difference betweeen the arrival time and the actual time 
of starting work of auto work-trips. This was found to be 6 minutes, 
and considered quite meanistich since auto-tripmakers generally do not 
have to walk great distances from their vehicles to their points of 


destination. 


A time difference of 7.5 minutes was estimated for the overal] 
work-trips (Figure V-14) in the CBD (from 7:00 to 9:30 am.). This 
estimation correlated very well with the simple averaging calculation 
method - where the difference in the time between the arrival at the 


CBD boundary and the starting time of work was found to be 7.52 
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TABLE V =" 17 ao 


COMPARISON OF THE ORIGIN-DESTINATION DATA 


WITH THE CORDON COUNT OF 1967 





TIME CORDON COUNT DIFFERENCE 

RYPE OF 0 -D 
WORKTRIPS FROM TO IN OUT NET SURVEY TRIPS £3 
Auto- 4/200 VAG 4850 2842 2008 1285 123 36.0 
Passengers 73010200 10609 4772 5837 5176 661 1183 
and Driver 8:00 8:30 9266 4817 4hhog 5734 -1285 -28.9 

8:30 9:00 5782 3997 1785 1810 - 25 - 1.4 

9:00 0350 4891] 3276 1615 235 1380 85.4 

TOTAL 35398 19704 15694 14240 1454 9.3 

7:00 VeeeAe 7031 Cra 3260 193] 1329 40.8 
Total f 

7250 8:00 14694 6169 8525 7448 LO77 12.6 
Passenger 

8:00 8:30 14155 6489 7656 8265 - 609 - 8.0 
Trips 

8:30 9:00 8753 4929 §=©3824 3285 539 14.1 

9:00 9:30 6172 3/9le 2375 608 1767 74.4 


TOTAL 50805 25155*.25650. 21537 4113 16.0 
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minutes, as shown below: 





MODE NO. OF TRIPS TAME DIFFERENCES TIME DIFFERENCE-TRIPS 
Transit 7297 10.5 minutes 76618 trip-minutes 
Auto 14240 6.0 minutes 85440 trip-minutes 
Total 25137 7.52 minutes 162058 trip-minutes 





This indicates that the average travel time within the CBD for 
covering the last portion of the home-to-work journey is about 7% 
minutes. The excess time included walking time from transportation 
facility to the point of destination in addition to looking for a 
parking space in the case of the auto-drivers. 

For the reasons mentioned above, the auto worktrips obtained 
through 0-D survey have to be corrected for the various ‘data 
gathering' errors before they can be used in their respective 
modes. Car occupancy figures derived from the cordon count for 
each half-hour period were used as multipliers to the 0-D auto 
worktrip information to calculate the volume of auto-drivers and 
passengers arriving in the CBD. These calculated volumes, herein- 
after called 'adjusted' worktrips of the referred mode were 
tabulated as in Table V-18. The adjustments reduced the auto- 
driver trips by 2139 (18.83%) whilst increasing the auto-passengers 
by the same number. This application of ‘adjustments! was to 
correct for errors created by car-pools and passenger-to-drive-car- 


home. 
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CUMULATIVE AUTO-PASSENGER WORK-TRIPS (THOUSANDS) 
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When the adjusted figures of Tables V-18 and V-19 were plotted 
for comparison with the cordon count data (Figures V-15a and V-15b), 
it was found, as before, that auto-worktrips (both passengers and 
drivers) arrived in the CBD 6 minutes before the starting time of 
work, 

All 1967 morning cordon count activities recorded were tabulated 
in 15 and 30 minutes intervals as shown in Table V-20. Here, it 
will be seen that 54.6% of the total activity occurs at the morning 
peak hour (7:30 to 8:30) when the through traffic percentage is at 
its minimum (43.9%), see Figures V-16 and V-17. The reduction of 
through-traffic could be due to the traffic congestion in the CBD at 
the peak hour resulting in 'voluntary' diversions of non-CBD bound 
worktrips. It should also be noted that highest car-occupancy was 
recorded in the peak hour indicating that the CBD workers were 
conscious of the degree of maneuverability through traffic during 
the 'congested' period. 

An extremely close resemblance between the inbound work-trips 
and the total activity suggests that the through-traffic is in 


fact proportional to the inbound trips (Figure V-16). 
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1967 CORDON COUNT - TOTAL ACTIVITY IN CBD 

TIME TRAFFIC TOTAL PERCENT 
FROM TO IN OUT ACTIVITY IN OUT 
ThO0ppia7s15 2817-1347 4164 SHITE a 
fort be 43/130 4214 2424 6638 63.4 36.6 
Fg0) et]. 45 70 7h tS 38 e102 12 69-2 60.8 
7.45 8.00 7620 3031 10651 TiS. 5 
8.00 8.15 8046 3393 11439 [Onses 4529.. 7, 
Belen. .o 130 6109 3096 9205 Sorts. / 
8.30 8.45 4376 2596 6972 Siete ooo 
8.45 9.00 4377-2333 6710 65.2 34.8 
9.00 9.15 3295 = 2033 5328 Glecaease <2 
9.15 9.30 2877. 1764 4641 Gi oe. | 
OVERALL 50805 25155 75960 pobameese 2 

IN 30- MINUTE INTERVAL 
2007-430 7031 3771 10802 652107235 .9 
wesw o: OO 14694 6169 20863 JOKES C29 .G 
8.00 8.30 14155 6489 20644 68.6 31.4 
8.30 9.00 a753a.. “4929 13682 64.0 36.0 
9.00 9.30 Glide woe 9969 on RCI 
OVERALL 50805) *. 25155 75960 66. Grpess3.2 
IN THE PEAK HOUR 

7.30 8.30 28849 12658 41507 69.5 30.5 


% of TOTAL 


TABLE V-20 


56.8 5073 54.6 


AGE 
THRU! 
48.0 
57.6 
hh 3 
39.8 
42.3 
50.7 
59.4 
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49.5 


53.6 
42.0 
45.8 
56.3 
61.5 


49.5 


43.9 
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THE CROSS-RIVER: TRAFFIC 


On first look at the cross-river traffic generated at the 
bridges from the assignment programme for auto-driver trips based on 
the 1967 0-D survey, there appeared to be a distinct difference 
between itself and the actual bridge counts obtained from the City's 
Traffic Department. This difference was particularly prominent for 
south-bound traffic. On closer observation, it was discovered that 
all trips bound for the University and Northern Alberta Institute 
of Technology (NAIT) areas were not included in the 1967 0-D. This 
meant that corrections had to be made for the assigned figures. 

Information regarding the University activities were available 
from the University of Alberta's Traffic and Parking Study of 1966 
and 1967. All river-crossing movements were extracted for 'correct- 
ing' the assigned traffic 7 the bridges. A total of 1664 students 
and 1765 staff-members from the north-side brought their cars to the 
campus. Ratio of trip arrivals by time obtained from the University's 
Study for students (Table V-22) were utilized for approximating the 
distributory car traffic, while the staff volume were based on the 
CBD arrival patterns. 

The location of the University of Alberta campus is situated 
such that the direct bridge accesses would mainly be Groat, 

High Level, and the 105th Street Bridges. It was considered that 
while there may be some trips made across the Low Level and Dawson 
Bridges, en route to the campus, the nature of the individual 


street capacity characteristics of the main links (on the south-side) 
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from the east during the morning peak periods, such as 82nd Avenue 
(Whyte Avenue) and the Saskatchewan Drive (especially at 109th 
Street intersection), would divert many of these ‘intended trips'. 
Therefore, the actual crossings of auto-trips, at these points, 
bound for the University area may be considered negligible for 
adjustment purposes. On this assumption, the University bound 
traffic need only be distributed to the three western bridges in 
their originally assigned proportions. 

Both the original assigned and the corrected volume of the 
south-bound traffic are illustrated in Table V-23 and when compared 
with the actual bridge counts showed a certain amount of correlation. 
The Groat, Low Level and 105th Street Bridge volumes were extremely 
close to those of the actual bridge counts. However, for some 
reason the assigned volume of the High Level Bridge was only 10% 
of the registered crossing. This goes to indicate that there are 
many factors involved in a driver's decision of selecting a route 
and not just the ''time-factor'' as was used in the assignment pro- 
gramme. Among the contrituting factors other than ''time'', 
are distance, number of turns to be made (especially left-hand 
ones), convenience, congestion and quality of roadway, and avail- 
ability of alternatives en route in case of traffic '"'tie-ups''. 

A graphical representation of cumulative overall adjusted 
south-bound, cross-river work-trips (students going to University 
included in this category), is shown in Figure V-18b. If work- 


trips were taken as constituting 85% of total river-crossing 
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TABLE V-18 
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traffic as seen in Figure V-18b, an extremely close correlation is 
obtained between the actual counts and the assigned figures, 

For the north-bound traffic, adjustments were made proportion- 
ally for all the bridges, based on the NAIT students and Staff car 
trips (information was obtained from the Traffic Department) and 
is shown in Table V-24. In the same way, as for the south-bound 
traffic, the results were found to be quite compatible with actual 
counts. It should be noted that because of the awkward 5-leg 
intersection at 109th Street and 88th Avenue, which forked out 
towards the entrances of the High Level and 105th Street bridges, 
many a quick decision has been made to decide on the bridge to use. 
It was felt that for analytical purposes the traffic volumes for 
these two bridges should be aggregated. 

With the exception of the Low Level bridge, traffic on the 
other bridges produced extremely good correlation. Apparently, 
during the assignment, diversion from the Low Level Bridge was 
made because of the minimum ''time-factor'' used in the programme. 
However, overall results of the cumulative volumes produced good 
compatibility as shown in Figure V-18a. The use of 85% constituent 
"trips'' correction is illustrated in the same figure. 

While the figures of Tables V-23 and V-24 show that individual 
bridge-crossing yolumes may not be compared directly due to the 
complexity of factors involved in the personal decisions and 


available choices, although the overall results produced bore good 


similarity with the actual bridge counts. This, therefore, proves 
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that while assignment of traffic of this nature can be resorted to 
in demand study of network aie the traveller's personal and 
available choice should be studied in greater detail to get a better 
understanding on how decisions of this kind are usually made. As 
can be seen from the above, assignments of traffic through a street 
network using pears ina time'' factor can produce substantial 
distortion in results. 

Time did not permit the exploration of decision making criterias 
to be used for ''adjustments'' to the assigned traffic volumes. It 
should be pointed out that future work of traffic assignments of 
this nature should include the more thorough study of the above- 


mentioned factors. 
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CHAPTER VI 


RELIABILITY OF THE 1967 


ORIGIN-DESTINATION DATA FOR TRAFFIC ASSIGNMENT 


A number of prominent factors have led the author to investigate 
into greater depth the quality content of the 1967 O-D data as used 
for analysis in the establishment of travel pattern in the preceding 
few chapters. These computations were based on the assumption that 
the sample size was 100% when apparently it was not so. 

Included among these factors was the low employment of 27,946 
being attracted to the CBD as indicated by the 0-D survey. The 
Traffic Department of the City estimated that about 32,000 employees 
made their way to the downtown district in 1967. This would indicate 
that the 0-D information was about 87% of the planning body's 
estimate. 

Trip generation for all origin zones in the entire city totalled 
only 106,184 worktrips. From the adjustments of unaccounted-for 
persons under the age of 21 (as will be described in greater detail] 
in the next section of this Chapter), it will be established that a 
volume of 126,048 worktrips should have been generated. In this case, 
the 0-D data was calculated to be about 84.2% of the estimated 
generated traffic. 

Below shows the adjustments that were made to correct for 


errors involved in the cordon count survey of 1966, for traffic bound 
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for the downtown regions up till 9:30 am. 


a) Cordon Count up till 9:30 am 26,560 
b) Allowance for survey errors and auto 
driver adjustment (as per Chapter V) 2,139 
Remaining downtown bound traffic 24,421 24 421 


c) Unaccounted-for CBD residents movements 
i) 90.92% of 404 Students 367 


ii) 83.1% of 1352 employees outside 
cordoned area lez 


iii) 83.1% of 1545 employees within the 
cordoned area (assuming they were all 


walk-trips) e275 
iv) 83.1% of 517 other walk-trips 429 
Corrected Cordon Count (up till 9:30 am) which is 27,604 


83.1% of the total work-trip arrivals of 33,218 


This is a very close figure when compared with the estimated worktrip 
generation made by the Traffic Department. The 0-D data was only 
83.5% of this corrected value. 

The Dominion Bureau of Statistics (DBS) of 1966 Population 
Survey recorded 105,016 dwelling units and 110,224 households within 
the City of Edmonton, Population counts were shown at 401,299 
persons, while the Civic Census of the same year only indicated 
381,230; the latter being 95% of the former. If the DBS figures 


were 'adjusted' by a 5% correction the following would be obtained: 
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1966 DBS 1966 Civic Census 
Population 401,299 3818230 
Number of Dwelling Units 105,016 99,764 


(calculated) 


Number of Households 110,224 104,711 
(calculated) 


1967 Growth rate = 393,205/381,230 


lt 


re0315 


.’. 1967 Number of Households 1.0315 x 1O8}77T1 


108,012 


.'. 1967 Number of Dwelling Units 1.0315 x 99,764 


102,906 


From the DBS results of 1966, the person/household of 3.63 was 
indicated for the City. However, on the application of the 5% 
correction to this figure (based on the population, i.e. 381,230/ 
401,299) and the growth factor for the following year (1967) a 
person/household ratio of 3.82 was produced. It has been estimated 
that the City of Edmonton should have a ratio of 3.75. The 0-D 
information for 1967 only recorded 75,422 dwelling units in the City 
while the ''adjusted'' DBS results showed 99,764 for 1966 and 102,906 
the following year. The former survey is about 75.6% of the adjusted 
DBS figure, indicates quite evidently the incompleteness of the 0-D 


survey. 
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Peak Hour comparisons were as follows: 


a) Cordon Count recorded 16,191 Worktrips 

b) CBD residents working out of cordoned area 821 These out- 
going trips 
were 
recorded as 
thru' trips 

b) CBD residents working inside the cordoned 938 These trips 

area were made 

within the 
area and 
unrecorded 

c) Students going out of surveyed area 247 

aia. Other trips. (e.g.. walk, etc.) 313 

Total ''corrected'' peak hour trips 18,510 

Original O-D peak worktrip 16,972 = 91.7% 


A very striking Feerireathat was observed during the examination 
of the 3 0-D studies was the display of an extremely consistent 
employment/population ratio. About 27 people out of every hundred 
was employed for 1961, 1964 and 1967. This goes to indicate that the 
sampling errors were consistent, i.e., about the same group of people 
were not reached in the home-interviews. Since the travel patterns 
of 1964 and 1967 were very much alike, and because of the consistent 
sampling errors; the analysis and computations (as performed in the 
preceding few chapters) were valid. The correction procedure 
(as shown below) would indicate that the employment ratio should be 


about 32%. 
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Adjustments of the 1967 Origin-Destination Information 


Several indications (as mentioned above) have pointed out that 
the data collection of the 1967 0-D survey was not extended to the 
full coverage of the population; and that the home-interview informa- 
tions gathered were incomplete. The author has been made to feel 
(from the raw 0-D data) that the 0-D survey has a complete record of 
persons over 21 as far as occupational activities were concerned. 

As a result it was realized that attempts had to be made to re-adjust 
the existing data information to cover a more complete range of the 
populace. Thus, the following procedure was used: 

1) A search was made into the original record books of the 
home-interviewers. All occupational figures of the 
residents of each origin zone were extracted to be tabu- 
lated into their respective occupational classification. 
The classifications were broadly divided into the various 
activities of individuals living in the area and they 
consisted of the following: 

a) housewives 

b) retired 

c) students (university and NAIT) 
d) unemployed 

e) employed 

f) school 


g) pre-school 
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2) 


3) 


4) 


A sample table of this endeavour is shown in Table VI - 1. 


It was believed that records of all persons over 21 and 
those pre-school and schooling children were correctly 
surveyed. Therefore, it remained that some housewives, 
students, unemployed and employed, under 21, were not 


accounted for and the figure for adjustments was to be 


based on the ''balance'' of the difference between the civic 


census populations count and the O-D survey record for 
each traffic zone. 
The City of Edmonton's Traffic Department has in its 
files O-D surveys made of the students of the University 
of Alberta and The Northern Alberta Institute of Tech- 
nology, in its course of study of their traffic implica- 
tions. From these surveys (Table VI - 2), the number of 
students from each origin zone can be determined quite 
easily and consequently the updating of the 1967 0-D 
survey data for student activities can be facilitated. 
By computing the difference between the civic census 
count of zonal population and those of the sum of the 
extracted occupational activities, the balance can be 
distributed proportionally. Groups affected were: 

a) housewives, 

b) unemployed and 


c) employed persons 
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5) This re-adjusting procedure was performed for every zone 
in the City and the ''calculated'' employment figures were 
then tabulated separately. | 

6) Assuming the ratio of CBD employees from each zone was 
constant, the downtown employment came up to 32,189 (Table 
VI - 3). This was considered an extremely good adjustment 
and compares favourably with the estimate made by the 
Traffic Department for the year 1967. 

The above procedure brought the total employment of the City 
from 106,184 to 126,048, the former figure being 84.5% of the latter, 
indicating that on an average, a 15% correction is needed to be 
applied to the original O-D data. 

As a result of the adjustments made to the employment figures, 

a very simple programme was used to re-adjust and re-distribute the 
employment at each destination zone in the original proportion. 
During the first adjustment, the programme produced a CBD employment 
of 34,849. This was further readjusted in order that the CBD may 
attract only 32,189 work-trips. Consequently, the other zones had 
to be re-adjusted during the ''2nd correction''. The output of the 
programme is illustrated in Figure VI - 1. In addition a generated 
peak hour work-trip traffic was incorporated in the programme based 
on an arrival ratio of 60.7%. 

Since all indications seemed to point out that the ''supposedly 
100%'' sample of the 1967 O-D was actually based on a sample size 


between 84 - 87%, adjustments based on the''85% constitutent'! sample 
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appeared to ''tie-in'' very closely with the calculated (estimated) 


figures (Table VI - 4). 
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ORIGINAL ADJUSTED ADJUSTED ZONE ORIGINAL ADJUSTED ADJUSTED 
0-D 0-D CBD 0-D 0-D CBD 
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1579 1573 315 
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ORIGIN ORIGIN 
ZONE ORIGINAL ADJUSTED ADJUSTED ZONE ORIGINAL ADJUSTED ADJUSTED 

O-D O-D CBD O-D O-D CBD 
2010 1066 1145 252 2810 - z 
2020 698 1250 300 2820 - - - 
2110 1969 2125 489 2910 200 252 50 
2120 a5 365 102 2920 145 224 29 
2130 709 761 236 2930 

66 85 17 

2140 469 678 122 2940 
2211 ~ - - 2950 84 - ~ 
2212 - - - 2960 56 68 18 
2220 392 503 161 3010 574 914 183 
2230 760 973 224 3015 ~ - - 
2240 - - ~ 3021 805 923 258 
2250 351 399 124 3022 480 737 184 
2310 1321 1420 298 3030 215 254 81 
2320 hy 542 92 3040 721 906 272 
2330 1007 1013 253 3050 607 720 230 
2340 743 758 159 3110 
2350 358 4h 71 3120 
2360 797 850 145 3130 24 23 AG 
2370 46] 630 183 3140 
2410 747 780 125 3150 
2420 1019 1045 219 3160 
2430 649 734 132 
2440 1195 1225 294 
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ZONE ORIGINAL ADJUSTED ADJUSTED 
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SOUTH- 
SIDE 35254 
TOTAL 
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SIDE 70930 
TOTAL 


OVERALL 
TOTAL 106184 
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IN CBD 


EMP/POP 27.0% 
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TABLE VI - 4 





ADJUSTED O-D DATA (BASED ON 85% SAMPLE) 
a csearesstuntnnesenpessassustenmnsinsinsins 
CBC _Emp/ 


Area of Study Population % Distribution Total Employment Emp/Pop % CBD Employment Total Emp 
% 


(@) 





1961 

North Side 203,940 68 64 000 31.38 23,714 37.0 
South Side 96,080 32 29,905 5 a Weal 8,422 28.2 
Total 300,020 93 , 906 31.30 32,136 34.2 


=.) Se Ss Se 


1964 


North Side 227,294 66 72,002 31.68 23,004 31.9 
South Side 116,171 34 35,480 30.54 10,964 31.0 
Total 343,465 107,482 31.29 33,969 31.6 
1967 

North Side 255,479 65 83,447 32.66 22,145 26.5 
South Side 1374726 he" 41 475 30.1] 10,745 25.9 
eed 393, 205 124,922 31.77 32,890 25.8 
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CHAPTER VII 


APPLICATION OF THE WINNIPEG AREA TRANSPORTATION 
at ee i Ble NE CUR AREA TRANSEORLATION 
STUDY (WATS) WORK-TRIP GENERATION AND ATTRACTION 
ARETE GENERATION AND ATTRACTION 


EQUATIONS TO THE TRAVEL CHARACTERISTICS OF EDMONTON 
Fa ea i LN 


The 1962 Winnipeg Area Transportation Study (WATS) developed 2 
work-trip production equations which simulated the actually observed 
travel characteristics of Metropolitan Winnipeg. These equations 
were applied and compared with the observations made during the 1967 
O-D home interview survey and the cordon count of Edmonton to check 
for applicability. They were tested for CBD as well as the entire 
city and the correlations for both cases given below. The equations 


used were as follows (WATS, 1966): 


ee Work-trip Generation for the Peak-hour 


Work-trip Generated at Home 
During the Peak-hour in the 
Central Zones on Average 
Week-day 


Number of Dwelling 
Did beet Units 


le Work-trip Attraction at Peak-hour 


Services and Public 


OO ae Institutional Employ. 
+ 
Be i rt 
Work-trips attracted to the 
+ 
Work Site During Peak-hour = 
On an Average Weekday 0.500 x Retail Employment 
+ 


0.952 x Offices Employment 
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Table VII - 1 shows some of the ‘household! information summar- 
ized, as well as the employment in the area. It will be observed 
that there are, on an average, 1.23 persons gainfully employed out 
of 3.82 persons per household, thus bringing the total emp loyee 
Strength to 126,056. But, only 120,636 were reported to be working 
within the 0-D survey area. The discrepancy of 5,420 work-trips was 


explained as due to the following reasons: 


From O-D data 


( i) Unclassiffable destination somewhere 





in the City = 2,969 trips 
( ii) Unknown place of work = 453 trips 
(iii) Out of town = 1,185 trips 
Total ; 4,607 trips 


If O-D data was based on a 85% sample basis, the "corrected!! 


unaccounted total will be 5,420 worktrips. 
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Using the Work-trip Generation Equation (from WATS) and multiply- 
ing the number of households by the given factor to obtain the 
generated peak-hour work-trip for the entire city. This equation 
indicated 75,605 work-trips, however, the percentage of mipeoing work=- 
trip activity observed 67,162 work-trips at peak hour giving a 
modification factor of 0.888 when compared with the calculated 
generation trips from WATS. This comparison was also extended to 
test the recorded employment in the area based on the CBD's Peak- 
hour travel ratio yielding a correlation of 0.969 for 73,226 work- 


trips. These calculations are shown in Figure VIII - 1, 
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FIGURE VI1I-2 


AREA OF CONSIDERATION: Central Business District of Edmonton 
een en ee Le LeOT Eamonton 


Work-Trip attraction equation (from Wats, 1966). 
ee Equation (trom Wats, 1966) 


Work-Trip Attraction 0.480 x Service & Public Institutional 
Employment 
at Work-site during + 
0.459 x Warehouses & Manufacturing Employment 
the peak hour on an = + 
0.500 x Retail Employment 
average week day i. 


02952 xs0ffice Employment 





PEAK-HOUR ATTRACTION WORK-TRIPS 
Zone 
0010 = 0.952 x 6663 + 0.480 x 6402 
= 6342 + 3073 = 9416 
0020 = 0500 x 4439 + 0.952 x 2764 
+ 0.480 x 1172 = 5415 
0030 = 0.459 x 1112 + 0.952 x 347 
510 + 331 = 84] 
0040 = 0.480 x 1455 + 0.952 x 1302 
HwiOes0O x 1073 
= 698 + 1240 + 537 = 2474 
0060 = 0.480 x 4786 Bs _ 2297 


Total 20442 
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TABLE VI1I-2 
CBD - EMPLOYMENT LAND-USE ATTRACTION (1967) * 
Land-Use Description & Employment Total 
Constituent Employment 
i) Offices 51% 6663 
} 13065 
ii) Services hoz 6402 
i) Retail 53% 4h39 
ii) Offices 33% 2764 } 8375 
iii) Services 14% 172 
i) Warehouses & Wholesale 76% ELT? 
} 1459 
ii) Offices 24% 347 
i) Services 38% 1455 
ii) Offices 34% 1302 } 3830 
iif) Retall 28% 1073 
Public Services 
(Government Centre) 4786 4786 
Downtown Apartments (Not 
considered) 
TOTAL 31515 


a oe git area i AP ate Sn Vie see Oo oe a nell oll 


Peak-Hour Work-Trips 


(1) Attraction calculated from WATS, 1966 


(2) 'Corrected' Cordon Count (Chapter VI) 


(3) 'Corrected' Origin-Destination 
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Source: 


Bannon, 1967 





Factor 
= 20442 1.000 
= 18510 0.905 
= 19538 0.956 
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The Work-trips Attraction Equation was tested out for the CBD 
area (Figure VII - 2) and the modification factors showed 0.905 and 
0.956 respectively, when compared with the peak-hour activity recorded 


by the cordon count and the Origin-Destination surveys. 


These 2 equations illustrate the relative ease at which peak-hour 
work-trips and related activity figures for design purposes can be 
calculated, simplifying and reducing the tremendously large volumes of 
data collection and calculations that is usually associated with the 


derivation of such figures. 
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CHAPTER VII 


CONCLUSION AND RECOMMENDATIONS 


In 1961 when most of the employment institutions and their 
related activities were'clustered' around the Central Business 
District (CBD), most of the people chose to live close to this 
region for conveniences of one form or another. Being the ‘heart! of 
the City, the CBD is always the centre of activity and attraction, with 
tremendous volumes of activities ranging from businesses, shopping and 
employment to entertainment and sight-seeing. There were no plans for 
improvement of the street system in this area and many felt that the 
rate of growth of attraction would drastically impede the smooth flow 
of traffic. As a result, a form of ‘voluntary! decentralization of 


activities was started. 


Between 1961 and 1964, new areas within the city limits were 
opened up for residential location and shopping centres with other 
forms of domestic amenities accompanying. Further ‘built-up! of 
‘older' areas were unattractive although there were certain older sections 
of the downtown regions which were introduced to a phase of urban 


renewal. 


The success of the voluntary decentralization programme can be 


illustrated by the effect of 1967 CBD employment 'easing-off! although 
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the overal] emp loyment/popu lation percentage of 32% had not been 
changed over the period of time. In the meantime, the City's popula- 
tion had grown from 276,018 to 393,205 during this period. All 
zones in the CBD area, with the exception of zone 0010 (on Urban 
Renewal Programme) showed reductions in employment figures. 

From analysis of travel patterns, based on the 0-D data, for 
1964-1967 period it was observed that it had not undergone through 
any form of radical changes. Since no major changes were instituted 
to the street network system,. large scale developmentsof the CBD 
regions were almost absent except for zone 0010. This served to 
indicate the "achievement! of the volutary decentralization. 

As there were no other cordon counts made in this area prior 
to 1967 except for the one conducted by the Metropolitan Edmonton 
Transportation Study (METS) in 1961, it is quite difficult to assess 
the exact changes in travel conditions and behaviour. Rhyason 
(Rhyason, 1967) in his calculations had to allocate more time to 
north-bound traffic from the south-side as they cross the North 
Saskatchewan River. He introduced the concept of'bridge penalty! 
onto the 1961 auto-travel time for 1964 travel conditions. Even 
from the 1967 cordon count, a fairly large volume of through 
traffic was observed in the area, although the proportion was lower 
during the peak-hour. 

Comparison between the 1967 0-D data and the Cordon Count 


for the CBD yields the following results: 
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Time Difference between 
Arrival in CBD and the 


Mode of Transportation Starting Time of Work 


Transit Patrons 1045 minutes 
Auto - Drivers 3 minutes 
Auto - Passengers 7s minutes 
Auto - Worktrips 6 minutes 
Overall Worktrips 75 minutes 


Assignment of cross-river traffic indicated that ''minimum 
time'' could not be used as the only factor determining a traveller's 
choice of routes. Other factors such as travelling cost, travelling 
distance, convenience of route, and availability of alternatives en 
route together with minimum of (left) turns should have been investi- 
gated for their waging effects. These should be incorporated in 
future studies of this nature. Distribution of worktrips based on 
the ''extension'' to the Gravity Model would still be applicable. 

There were strong quantitative indications Suggesting that the O-D 
information of 1967 only surveyed 85% of the population. Also the 
sampling error of the other 2 surveys (1961 and 1964) were also 
consistent pointing out that about the same group of people were 
not reached during the home-interview surveys. 

Usage of Winnipeg Area Transportation Study's (WATS) derived 
equations and factors for trip generation and attraction in Edmonton 


revealed that fairly accurate worktrip impositions on a system can 


























- 7 + 
daswied @one1s71/d sates 8 Pe ~ 
aft bre 08) nt ee a as : 
) PA 18 ai - a] LL i 1838' . » . ‘ 
; whe ae a 
zeturim 201 aan 
z VUE o 
, i 2 
Sui E ' Wits 
e5iur t , 
es3 fT a 
a4 tf i] et ‘ 
: se 
muminte’ 3a best eaatboal of 776729 rovin-22079 Yo te 


ee as 


e'aslfevets & eninlortetsb yeros? ying ons 26 cts 


oni ffevety .te00 oni l lovers @@ Wave es%09D67 vaso - ah 
7 r ' ; — é % 5 
nd gavigecterts to vii fideliave bre ,ssucr io banat ) 
~j7e9vel nosed syed bruce wd (Pet): to nant 8 Ww ve 
: a 
al begsteqteoni od bloga seat mererearm ei has 
PS MAG ay? 
‘ . o én - z9tb a 
no. beead 2ai7tknow to notaudteweld dorutan ety % ot 


tad he 
-stdsoltgas ad \live tiuow fsbon vatvand ‘ott oF 
i a abe 


Riess 2 
) P i a 
0-0 srld tend onidesppve enol resital sure tat ey fey ' 

S mene x _ ; 


of} o2)A .natrelugog ofa to 20 Geyer UE Yee VES 1% 
’ =) 7 ae 


iv Aes 
ozls. svaw (488F bre (def) eyevwue® 1 Ao ‘eet? . 


aa wine | 
ws Lie eet ary ry 


ssw 8figheq Yo quorg ame odd J 3d6 


: a2 t 7 


| | a4 -zyavwe wo i wie nt ° ye ‘odd 2 
| wiih 
bowing, (2a) e'yhut2 noites 1oqe bie in 


essen aT saa 7 tobrene se gi * 


, 7 7 
i) 


aie ree ri bie nae seats F SOW . 


In 





153 


be calculated in a very short time without having to undertake huge 
projects of data collection. 

It is recommended that: 

1. A more frequent cordon count in the vicinity of the CBD be 
implemented in order that the effects of actual changing 
‘field conditions' may be studied in greater detail. 

2. A 15% correction be made to the O-D data to obtain better 
quantitative representation of actual conditions before 
design and planning procedures are made (if the O-D data 
is to be the source information). 

3. An additional question be included in the O-D Questionnaire 
inquiring as to whether a person is a member of a Carpool, 
(and if he is, how many members in the pool). This will 
facilitate future analysis or simulation of auto-driver 
(in particular) travel pattern and behaviour. 

4, Future assignment of cross-river traffic to include the 
study of a traveller's choice of routes on his journey to 
work, Minimum time cannot be used as the only prime 
determining factor. Other considerations should include 
among others travelling cost and distance, convenience of 
route and availability of alternatives en route and 
minimum of (left) turns. 

5. The 745 minutes of time difference between the arrival in 
the CBD boundary and the starting time of work be used in the 


future peak traffic location in this area for work-trips, 
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Factors and equations be derived similar to those of the 
Winnipeg Area Transportation Study (WATS) and be used for the 
calculation or the ae aee of peak-hour generation or 
attraction of work-trips. This will reduce the amount of data 


collection normally assosciated with this purpose. 
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APPENDIX A 


EXCERPTS FROM PROGRESS 


REPORT BY WALKER AND BAKKER 
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APPENDIX A 


EXCERPTS FROM PROGRESS REPORT OF THE 1964 
ote le BRE bil bi tel eR liais eombat is od D NS ctl dla 


EMPLOYEE O-D SURVEY BY WALKER AND BAKKER 


In this survey all households were interviewed in connection 


with the civic census in the City, Jasper Place and St. Albert to 


determine place of work, mode of transportation, what time they 


started work, etc. In all a 97% sample of employees was obtained. 


This provides the first opportunity to compare results and verify 


trends with the 10% sample of employees over 21 taken on the METS 


survey of 196] 


Total Employees 

Employees over 21 

Total employees in CBD 

CBD Employees over 2] 
Percentage Employees in CBD 


Percentage Employees in CBD 
over 2] 


CBD Employees using transit 


Percentage CBD Employees 
using transit 


CBD Employees over 21 using 
transit 


Percentage CBD Employees over 
21 using tansit 


CBD Employees driving 
CBD Employees over 21 driving 


Percentage CBD Employees over 
21 driving 


Non CBD Employees 


1964 


97,248 
92935 
29531 
27520 

30.4 


29.8 
9,808 


35,0 
8,600" 


Slee 
14,368 
13,560. 


49.3 
67,217 


A2 





Not available 
81,000 

Not available 
27,280 


Not available 


Sle 


Not available 
Not available 
8,130 


29.8 
Not available 


13,530 


49,8 


Not available 
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1964 1961 Change 
Non CBD Employees over 21 64,795 53,820 + 20 % 
Non CBD Employees using 
transit 8,563 Not available - 
Non CBD Employees over 21 
using transit Not yet 


available 7,860 - 


Percentage non CBD using 
transit 2a 7 Not available = 


Percentage non CBD over 21 
using transit Not yet 
available 14.6 ~ 


a ees 


a 
Pay 


It is estimated that 60% of the under 21 to the CBD use transit 


and that the remainder drive a car. 


It should be noted that while the total employment over 21 
increased by 14% the equivalent CBD employment increased by only 
0.5%. However, transit riding increased by 6% increasing the transit 
mode split from 29.8 to 31.2%. The driver mode ae down from 49.8 
to 49.3% (the reduction is probably greater since such modes as car 
passengers, walk, etc., were not estimated. 

It is further to be noted that generally the older areas had a 
reduction of CBD employees, while the outlying areas had substantial 


increases; indicating a migration outwards of CBD employees. 
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APPENDIX 8B 


MINIMUM PATH THEORY AND MOORE'S ALGORITHM 


(FROM HALLS' THESIS, 1968) 
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THEORY FROM HALLS' THESIS 


Minimum Path Trip Assignment 


For transportation planning purposes, it is necessary to know 
the expected path of trips petween any two points on the system. 
It is generally accepted that the best approximation of this 
path is the minimum time path, or some variation using distance 
and cost in addition to time. The Moore Algorithem is widely 
used for this purpose (U.S. Department of Commerce, 1964). 

The Moore Algorithem ''builds'' a minimum path ''Tree!' from 
each origin node to each other node in the network. Figure 
B.1 shows a very simple transportation network. The following 
description of finding the minimum path from origin to destin- 
ation is progressively illustrated graphically by Figures gp 2, 
B.3. and B.4 and serve to illustrate the principle of the 


Moore Algorithem. 
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FIGURE B-] 


SIMPLE TRANSPORTATION NETWORK 


; 5 

6 if 

3 4 h 2 

1 () i: 2 

2 a ff 

5 o> ees 
2 4 2 


i (e) Origin Centroid 
2 [e] Destination Centroid 


LT 2 Node 


2 Link Time 
(All links are two way) 


Note: The above convention is used throughout the 
example. 
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Beginning at 1, record time on all links beginning at 


Centroid 1. 
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4 4 
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GIGURE B=2 
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From each of the nodes now reached, record time on all links 


that can be reached. 














Link Time Cum. Time Link Time Cum. Time 
| 2 6 6-1 Reverse 
3-2 hk 8 x 6-3 3 6 x 
3-4 5 9x 
5 Toy | Reverse 
3-6 Reverse 
Link Time Cum. Time Link Time Cum. Time 
5-1 Reverse a h-] Reverse 
5-4 a h x h-5 Reverse 
4-3 5 8 x 
4-8 2 5 
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Origin ''Node “Hin: Cumulative Travel Time 
| 3 4 
1 5 2 
l 4 3 
] 6 3 


From those nodes left, record time on links that can be reached. 








Link Time Cum. Time Link Time Cum. Time 
2-3 Reverse fs3 Reverse 
2-7 2 9 the Z 8 
2-8 l 8 
2-4 Reverse 

Link Time Cum. Time 
8-2 1 6 


8-4 Reverse 
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FIGURE B-3 





The Algorithem has now''built'! to nodes 2, 7, 8, and through 
nodes 3, 6, 5, or 4. Consider those nodes which oe been built 
through. Retain the minimum: it is shorter to reach node 3 direct 
from 1 than via 6 or 4, It is shorter to reach node 4 direct from 


] than via 5. 
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FIGURE B-4 
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Considering those nodes wich have been built through retain the 


minimum 
I 3 h 
] 6 3 
] 5 2 
1 h 3 
] 8 5 
| 7 6 
1 2 6 


4, The minimum path from centroid 1 to destination centroid 2 is 


via links 1-4; 4-8: 8-2; with minimum tim 3 + 2+ 1 = 6, 
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APPENDIX C. 


INACCURACY OF A SHORT TIME INTERVAL 


FOR COMPARISON PURPOSES. 
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APPENDIX C. 


INACCURACY OF A SHORT TIME INTERVAL 


FOR COMPARISON PURPOSES 


The Cordon Count is based on the concept that : - 


Inbound Outbound Accumulated | 

Traffic Tramtic Traffic | 
for a particular time interval. While short time intervals is 
advantageous in locating peak flows, it also introduces certain errors 


when used for comparison purposes. 


Through traffic could cause errors in the tabulation of volume 
counts if trips noted as inbound during a particular time interval 
lapse into the next time interval when departing from the survey area. 
Two of the following reasons for the generation of errors caused by 


9 food af Fak gee ae 


1) An intended through trip is tabulated as CBD-bound at the 
end of the counting time interval, even though the 
traveller may still be on his way out of the area. 

2) When he leaves the survey area during the next time interval 
there will be an actual displacement of a ‘true CBD-bound' 
trip in the accumulated traffic computation. 

The overall effect would be the shifting of a CBD-bound trip from the 
second time interval in the first. Therefore, direct comparison of 


traffic volume using the particular time interval would institute 
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certain ‘survey! errors. 


However, if the constant time interval variable is increase to 
a greater time period, errors as above-mentioned could be reduced, 
since the number of intervals would then be reduced and also the 
through traffic would be given a chance to 'check' in and out during 
the same time interval. It should be pointed that about 10 to 12 
minutes of travel time is normally required to traverse from one 
checkpoint of the cordon area to the next during the morning peak 
period. In other words, this is to say that usage of time interval 
of less than 12 minutes would generate a substantial number of errors. 
For the same reasons, the 15 minute intervals (figure C-1) was not 
considered a satisfactory constant variable to be used for comparing 


directing with the O-D data. 


The bulk of the traffic entering and leaving the CBD area during 
the period 7:00 to 9:00 am. can be safely assumed to be consisted of 


work-trips. Beyond that time, other trip-purpose would dominate. 


Since the 15 minute interval was not accepted as a good represent~- 
ative constant variable, other time intervals were investigated for 
possible usage. By process of elimination, the 30 minute interval was 
chosen. Disadvantages of the others were as fol lows ;- 

a) 45 minute intervals - i) this interval is too awkward to 
be worked with since the period 
of consideration is 7:00 to 9:00 


am. (2 hour period) 
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ii) the peak hour (7:30-8:30am) 
volume would fall between two 


intervals. 


b) 60 minute interval - i) this would only produce two 
sets of information for comp- 
arison - and is not adequate 
enough to be representative. 

ii) Peak hour (7:30-8:30am) volume 


would fall between two intervals. 


Figure. €-2 shows the differences in graphical form between the 
comparisons with the Origin-Desintation data for 30 minute and 15 
minute intervals. For the above reasons the 30 minute interval was 


favoured to the 15 minute ones. 
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FIGURE C-2 COMPARISON OF CUMULATIVE WORK-TRIPS OF CORDON COUNT AND 1967 O-D IN 


INTERVALS 


15 AND 30 MINUTE 
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TABLE C3 


TOTAL WORKTRIPS IN 15 AND 30 MIN. INTERVALS 


ORIGIN-DESTINATION 





TIME CORDON COUNT 
ACCUMULATED = CUMULATIVE NET CUMULATIVE 
FROM _T0. VOLUME VOLUME VOLUME VOLUME 
7:00 215 1470 1470 838 838 
the! 77230 1790 3260 1222 2060 
7:30 7:45 3936 7196 596 2656 
7:45 8:00 4589 11785 7330 10986 
8:00 8:15 4653 16438 1031 11017 
8:15 8:30 3013 19451 8015 19033 
8:30 8:45 1780 21231 403 19436 
8:45 9:00 2044 23275 3121 22559 
9:00 9:15 1262 24537 19] 22750 
9:15 9:30 ) 1113 25650 472 23222 
7200 ©) 7:30 3260 3260 2060 2060 
7:30 8:00 8525 11785 7926 10986 
8:00 8:30 7666 1945] 9046 19033 
8:30 9:00 3824 1a 7 4 flo 3524 250g 
9:00 9:30 2375 25650 663 23222 


25650 23222 
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TFIT = NETT 

RATION = TETT/TOLNTT 

PATINZ = UPSUM/TOLMET 

WRITE (4, 23) APRIVE (NAD, PATIOLSARRIVE(NAD, RATIV 
PNR A 7 Polo e 8 UE AT LCi es. Ad "5. i Sets 


- ieD.4 ANT 9 NO i, TERPS tr. OD inet 

- /// 

~ VION Ss TAN THE PATTORNE TREES OPS EPL) °¢, F5.2 

- Pee laks) PAND OTHE TOTAI NOL ONE. TRLPSEES 1S Xs) F6R4) 


CAtTL OD B42 INA NETT,ZRATIO sRATIO2 »NUPSUM, ARRIVE) 
11C CONTINUE 
ee ed Ge ed CB 
Daa NY C= onl) 
WRITF(6¢26) AXPIVE(NA), (TOT OSCR, JE), IF a1,7), NETTIONA) 
PiOMmEMe Ae JP 5X pele Vee gf lly oOX 9 1 LO) 
113 CONTINUE 
SLeP 
Randstad Ole 
SUBP OUT TNE OD G4(NAMFTT,PATIOL sRATIO2 sNUPSIIM, ARE IVE ) 
INGREGAR NETTIE CLID, NSUMP EDU), ARRIVE C11) 
REAP AT VON). CRA Te? Ui) 
DEPONAVG fae Lec Tio 
NF = O 
9 NETIL {NA) = NETT 
NF = NE + NETT 
RAY 1 (NA) = ?PATINI 
RA Tee. (NA = RAT I O2 anh daln: 
VEeONAg sGr ee Sly Oe Ta 10 
NSUMP (NA) = NUPSUM 
eee ORE TURN. 

1D WRITF (6,33) - 

23 FORMAT CIHUSS/15X, "SUMMARY OF® 
ee ee / GX se ORR EACDOW NE OE THE O=DieSURVEVs Ole 8) 8 
- 10%, “FOR THE TOTAL TRIPS IN NOWNTOWN® 

JiCX, “EDMANTON BY TIME® 
FPEX TIME OFS, BNE ND OOF TRIPS Oey OMPAT 1 OF bs TX, 
"NO OF TRIPS*',4X%,"FATIO GF? 
= LOM gO NRA VAL TS OX, SEOR PVM. ax, STRIPS TOTALS) SX> 
- ee UP a Tel f Stee TEMES 6 eee 0 ome Ste TPIS Malte eA (te) 
NORA =e i NA 
WRITE (6,34) ARRIVE (1), METTLCT RAT LGM NSUME Clie BAT 2CL } 
34 FORMAT (/F10 5 Y 2 (j 5 6 cy 
20 CONTINUE 
WRITF (6,35) NE 
Pe Seecmm rate) FeV pmn (27epi Ng We ALAC Deore BA oe oe, eee ore IR Aa eee irl ed 1/0 ar we oor lee ee ere 
RETURN 
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Oeste ia Ueda wae) wl 
TTP Anew = " 
SUELO RN es (Os (6: 
25 L CONT TANI 
WS COI Eo eae 
Ko = 5 
GY TA P41 
240 K = 3 
Pevieciiitmee 1a) uN = Dea TN 
RNG SOV OMe ANNs KSs Kis Mag MV, IL 
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LUCL) = ND 
Peury =| 
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259 CONT THUEF 
IF (K.F 9.8) REWIND 8 
2 hit YO 
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LHALVE = LYNN/? 
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Mio= 0 
iene) 
Mt tle 1S) 
VETO ee Te Sey 
WRIA 16, AL) TA 
BP COPPAT CUI s 72%, SLISTING DOF NODES, LINKS, SPFFN, NISTANCE AND TIM 
Le F ON PE eS TR FA Tee i “DMO 
aa Ra MRSC Lay a 
WRIT (CG, 2) 
Se eee Nae ADR gms OUT AN Ne te eT Cy fee ee ee 
1 me Che NI) NORWOOD a aps Stet Mie aSPISEt) 8) 7) 
fe Glonmt AirmetaT (ant G a) Mi toy secre en A ALN 


ry) Ve} rs - yy i i 





























PO 


AVP). MEME aide eo u 1A. Peertid. Seer CARS PE Tp Aahe we SITs 
viea a4 r 4 Pak Meal, AVEO? ATTA ARe ff eo tete 
cS ot See ee ! S\ See sit, Pais FAR e tig 168) Perot one 
: PRICE we POC % bt SPORTS) ty othe te) . Cee Pores 


Rohan Lees a | 

iT, ASA AOA 

ie \LPIrAT?\ Eel ATA 

wy ree ron ere oy CAWN 

- — es oS Lae Se eee) bea tS Ba. Sa e 
en »l = t J" 3 


O «= (Lev ~ 


















GC u= (Lbuj 
® =~ hia) 


S.09 ~ (Lemire : 
——namatsinetersnivioneniagdltte asthe, ah Se 
” HH. «© 1%). arwe : 
Wet Ear < 
. rot). LLY OAR. .03e. JDM Al 
=- Pl s ¥ 
ies, AT tw 
——v es a 
rive! AL PR 1 TRS 
~it « 7h oUt oft (OF WRAPS 
o44. oS cL ckhL shh tis hte. 
twi- tinal 
Ht «= (jps 
a ~ = 4 a aos Se ee 
1%’ 2 @7F NOH) 2 FA 
Te © C470 M1T 
ve. CL O08) » Telcom 
rrr 1))2e1pre 
t) ey (Ot. Os 0 S.0 MITEL a 
a i s, coon Oe te ee ee © SD oe he Tia) See aL ee 
rusT Tiedt AAS 
af PAGLSD Ree) Ci)INK ee 
tN (sae IO Clb ito 
"NHit To) ee 
Pereiwon tA. Vd VI 
, —s eee OA Ee eee he a 
f se 1NT TT? — RIS mmty } 
‘yey i © Wepaitd 
STUVAARS — 1d + RO 


fia) = WHA hh 2 TA, PAT aE 
, f 206 
i >. = s@ 
* . — —_= ee 





3 iit « Fae. 

¢«F wiry = F wT 
23853 7.1_.«1..8.Al. ott ORs 
AY (th gab TOO oe 

OST CUA, GOMAT EN M1547 , PUREED g POG We Me PPsE Ce OPEN ADS Sere j 
i (OST IRONY Ma DD ee ed Fe eee ee wee as 
(rt ,'*hane o eee 

t's vad 'T1%; 

Vib’ Mk, o* TOU, oe pe RES PENSE 
t 71 


= 
© 


C NG Y bet a tt rei 1elr es oy ar 44¢ geht 
VIMId > Te € PRET) ot, AED OE t 
. - e. 5 a 


D5 





PAF Ny 
ia tie oy 
Ps ON 2 ae 0) 
MOTTE CG AV TECHIE DS EOONTD EU MPD MESEMNK EET, FUMLMK CML D SPEENOMED, 
eg are A TE te TAT Oy PS a LA el Se ee Be 0 02 Tg 
AAT ON TEX sot PO nh te Notehs (Fane t 
75% TAIT THF 
WREEE (i, %) 
RA TAEMAT C//INX, CF TGUPT. *) 
(OCA a teGe T WEETH (6, VW) 
oeege HE UE A COME e IE FG LT CL rT I ee RR PS SE SE 2, SI eee ey ee sl a ee ae a ea 
B= ME ee ALT 
TESETA Ses CETIMES=2)b MULT = PNALVF = 3 
“> = NP? ¢ MULT 
75) Coney 
WRITE CA, HAD y 
sTap 
Pan 


ial 


| ee! B 


@en ve 


he,e bear 
me PR 61)) Fe eee eae 
e¥ac) Bar @lt #4 

Mit *y8) 2° 


eiid.i% 


i's @ @e 1* 
i > » 
(*@eAp VIL 


(@> 9p v0e ee 


~ 


,PPLAD Cer fe 


my APL oF 


? - 
wie 4 if » |e 


> were roe 


of? RDP VY 


‘St AY 4. Gk 
WH tet) * he 


(4%. ,A8 71% 


oy Tee ek be el sey Th) 


I SUDAN FAR 





= 


Wi? 
mr 





PRODUCTION OF CROSS-RIVER 


WORK-TRIPS AT THE DESTINATION ZONES 


\f-22089 30 MOITOUGOAF 


‘O1vaa¢(T2aq aHT TA 2T1 AT -AOW 





D6 


THIS PROGRAMMF WILL CALCULATE THE NUMRFER OF WORK-TRIPS ARRIVING 
AT THE DESTINATION ZONF FROM AN ORIGIN ZONE AND PRODUCE CARDS IN A FORM 
SUITABLE FOR THE MINIMUM TRIPS PATH PROGRAM FOR THE VARIOUS TIMF INTERVALS 
OIMENSTON NZONF (200), NDFSTNO200)_ TRATIO( 200,12), TRIPS 209), 
= NNEOLU(200), NOO20), NDEQ2(20), WKTP TPC 20), CALTPP(20,12), NCALTP 
ale en 7H te deena) ) y 
REAN(5,11) (NZONECT), I = 1, 163) 
11 FORMAT (2014) 
WRITE(6, 20) ds ae AEE ETERS SIRENS, Osten 
20 FORMAT (LH1//30X, "THE CENTROID FQULVALFENT OF ZONFS*/ 
-~/4(5X, "ZONE CENTPOING V/S/S/) 
cclertetebued cole Bl Sh Ria RN Pe Ee ES Be I aa SS a Eee ee amg ra eee ee ee 
N90 50 f = le 41 
N2 = Nl + 3 
DFeetlee GO aga4 lc N2 = N22 De 4 oe BW SPEER Del ysl OP Wes A A dy ye TP te Bee Re Aaa SR Ne a HA 
WRITE (6, 21) (NZONE(J)_-J5S, J = Nile N22) 
21 FORMAT (4019, IT, 4X)) : 
etree eee cael UPD ee hid hoe og cece te eat gi eg nn ae CE 2 RO Ra ti RA EP A A Se AP RA AE EE I EA AES 
50 CONTINUE 
Ic = 0 
34a WRITE (6, 22) Be OB ie so ok estes ecwen tale Bore cra rer terre ae rae lie cece Sy ee Ue ie 
22? FORMAT (1HL//20X, "THE WORKTRIP TRAVEL AT YHE DESTINATION ZONEF*/) 
WRITE (6, 23) 
Pee AME CAN a ths 2X: Se Sa) LN AT LOA axe RAT PC Ay THE 1 EM ee ARR TVA 
TL" ,17X, “THE NUMBFR OFf/2XK, "CENT ZONE%, 3Xy 
20s LTsa0 T1245 8300 -8: 15 9330 A245 “92005 9815" 98330 REST 


aan 


3 WORKTRIPS'//) fc EN ete ek ee ee ee ee 
LINE = 1 
Sl Geel Gt ek 
pee ei Ss IP NDE SINIICY, (YRATIOIIC. JAD ASE UO en 


12 FORMAT (14, LIF5.3, FI1.0) 
TRONDES TACT OC) re OY GO ty 100 
NOGOQMIe Cho] NDESINUIG).. =. sane FE eee Fee oe a SS SS Se ae ree ee 
0 40 JA = Ly 163 
IF (NDESTN(IC) .FQ. NZONFI JAI) GU TO 41 

ae JAG ENOL ee 2) 2. eee 

41 NDEQL(IC) = JA 
GN TO 42 

40 CONTINUE Sp ate tae Sons DRED eRe MESA tna ee pees eM ts ha ahh IROL ete REN RU eter meen cee ee 
WRITF(6_ 24) 

24 FORMAT (//30X, "THERE ITS NO CENTROTO FQUIVALENT FOR THIS ZONE") 


Memeo urete th. 25 NOtOI LICL NUFSINI IC), (TRAY INTC (St ied uP) yerps 
110) 
25 FORMAT (16, [7,2X,1LUF6.4, FILO) 
LUNE 2. LINE + 1. ...... Pe ee LN Oh rs ee a he 
TP TUINE”.GF.' 51) GO TO 33 
GO TN 31 


a SOI WES, Se ee ee ee ee oe ee ee ee ee ee 
WRITE (6, 39) 
39 FORMAT (LHI//10X, "CALCULATIONS AS FOLLOWS 2°) 
-101 READ (5, 12). Nl gS ee, ee ART Eee ES CON, Se, SANA ea STS me ees One RETIN mea Oe are WORE 2 
TRAUNTASLE SOI GO TOY 60 ; 
READ (5, 13) (NO( JR). JA = Ly NID 
ek ae ORM, £ 5 
WRG Cbg mo S DAN Lem CNOCIB Is oiB = Ly NI} 
55 FORMAL (1616) 
DO 43 38s... Uy NT i CE i ARSE ANG OS Ct MGS PAI ib AAP NB SOIR AO OITA ASI IAN IEE A EN I EB 
NOEQ2(JB) = NACI) 
' NO 44" "JR = 1, 163 
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GN TN 44 
49 NNECO2 (JP) = JA 
GQ TN 43 
44 CONTINUF 
43% CONTINUE 
ow HT Ser Ld Ll OTOL Bea Te ee Loe a a Wa Fe DS eh ee ee 
VASE GEMMA GL Sipe SES: My) 
UM WOLMKKE Ss 7 1st N) 
IF(WKTRIPCKK) -GT. 100) WRITE (6, 14) NOORIG,. WKTRIPIKK) 
201 CONTINUE 
Lire tNOOM Get te Oo) GO hie To 
Oi 2ZoeudAy= by 163 
1-SUNGORITG) EO. NZONEC JAN) GO TO 27 
GN TN 26 eae : zs yh A net y eset Se ree TRON ep a h Alar 
27 NOFQ = JA 
GO TO 28 
ss eset we ET x ll al a I i Sn ee 
2A CONTINUE 
46 N00 48 JC = 1, Nil 
TATRIP_=_WKTRIP(SCY*10, Reale Me ch ee te SCH Daa pe ter AE RD RS ROI TE EN ett eee 
on 49 JN = Ll, 11 
CALTRP(JC,ID) = TOTRIPETRATIOINDNEOD2? (JC), ID) 


een CSE SU GA TD El rN a Oa Re ee eee ee 
NN = CALTRP(JC,J9) 
ANN = NN 


See fiat COAL RG GaahO ec eANN ite Giese (ec be GACT PALO ently nN GATS Pt Ge ai tele eee 
49 CONTINUE 
NTOT = YVOTRIP 
eee MAT £40 10, OPES 8) 
RITE (4,35) NOFQSNDFQ20IC), (NCAL TPC IC ,IDNI,IN=AL,LIL)D, NTO 
MTIMES = MTIMES + 1 ; 
_.._ 48 CONTINUE ; ere : ge ee Oy EO Oe BS ree et Sed 
GO TO 160 
160 WRITF (6, 36) MTIMFS 


eee ner MAT fis yok, Tur MIME ROE CAI CATIONS SADE WAS *, 110) 
35 FORMAT (1414) 
NF = 0 
Recto NEGT = -—1l : SENG PA Se Rt Ret So oe ae REO oh 


WEGNE. (4,60) INEGI, (NE; K = 1, 1314 K1= 1, 5) 
perira (sy 60) NFOT,: INF, K 419.43) 
ee BEM INN 4 





JACKL = 99:96 
JACK2 = 9997 

2 INGKS =. 9999 te Sena Sree eee it Bs ee RT iE 
y=) 

TOT = 3 + 1 


ee WE AAS EG ee TP a a a ae rr 
WRITE(6, 62) J 
6? FORMAT (//1L0X, "DIN OR TGIN CENTROTIDN # 3%, 5) 
Wer Rean (4, 60 NOs ND, UNTREIPSOL),, bt ally 22h Ae reek 
60 FORMAT (1414) 
Life (GN Glaes ke Memeo GOP CFCS 
ee Cet Nir 1) VR Peta. oO pene Nin ONT RP SC a te 
COD eri 
75 REWIND 4 
WOES (4, GO) JACK LT, UNG. ok 
WRITF (32,5 60) JACK2, (NE, K 
CORT TO 
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6: THIS PROGRAM WILL APPANGE THE NRIGIN CFENTRIODS IN SEQUENCE FOR THE 

ie THE ALLOCATION OF LINK NUMBERS. 

G AN ADOITION HFRE 1S Tt CORRECT THE SPEFD FROM YHE ZONE CENTROINS 

G TO THE NETWORK SYSTEM AMD REALLOCALE. ITS SPEED EROM 20 MPH TN 15 MeH 


REAL NISTCACOD), SPFEN( 2000), TIMEX( 2009) 
fee ere POTS TANN0 eis [DPR eT S te Tee ANd 
INTEGER PON( 6), TOR (6) 
INTEGER ITIMESe (2000) 
NATA NUM, NUMA/O,1/ 
RFAN (5, 7ON) Ny, NST, NONE 
TOO FORMAT (3110) 
poeeerier mee eNte ae ee ee 
WRITE( 6, 501) 
501 FOPMAT CLHIS/5X, "CARDS WITH SPFLCDS OF O MPHE) 
DOO Ut ss Ls eh tof i Mo 2, DB ce ine RR hee ie 
REAL (oe VOR PIGQRIG (125 IDESINCIT), OLSTI1), SPEENCT) 
TOLSEMGRMAT 21-519 :2F1.0..0.—) 
mee MISS CYS tee eS 
LF OCTORIGCT) FQS=P) Gir tH APS 
DERCOWST (PET. ORY SPS. SPEE OGL) WT .2 0.2) GOTO 807 
PRAGM fe) STANTS TCL. 6) ZSRPEERC TD. 
CORT MIQ2n 
GOT 9 TE MEX atl by =O. 
92) Num = Nt + ] 
ROY CONTINUE 
R24 NOFAD = 0 
WRITE (6, 705)01, IORIGCT), INCSINC IT) ,DISTUL) pSPEEQ(]T Ds T=laNUML.. 
TO5 FORMAT (59(1X%,315,2F5.0) J) 
‘B25 WRITE (6, 750) NUM 
eet SOS ERIM ATES L720 hy Ue NUM DER OE SES OF DATA PEAD EN WAS" s T19) 
B27 CONTINUE 
TESUNEX &GESt 3) ) GO NGUN4S 
NUMA = NUMA + 1 ee : 
IF (NUMB GE. NUMY GO TO 829 
MINX = ANUMB - 1 
pe oe ee i 
NN 802 TA = NUMBR, NUM 
IF (PORIG (1A) -LT. MINORG) GO TO 826 
GO 10 828 Loh 
B26 MINORG = JORIG (1A) 
MINUMR = TA 
sre SHEL UOVOUSTLGI NUH Sa ees See Oe aE eee ee ea eh wae See See EEE LS Sy 
802? CONTINUE 
MITT = ITIMFS (MINX) 
Ihe MENA = IT EMLS (MI HUME) 
TTIMES(MINUMB) = MITT 
IDESTY = IDESTN ( MINY) 
ADESIN (MINX) = IDESTNEMINUMAy ne 
TNESTN(MINUMB ) = TDESTY 
INR1IG (MINUMB) = TOR TGOMINX) 
IORTG (MINX) = MINORG ee sg Saat eric SI Re te pee ebay cd Oe ee ae 
NESTY = NIST (MINX) 
NIST (MINX ) = NISTCMINUMR) 
cecceee ws thON Sol ie wel ele Wi od We pe) Os ob OR ee ee ee ee ee 
SPFEDY = SPFFOCHITIX) 
SPFED (MINK) = SPEFOCMENUMA) 
SPEED(MINUMG) = SPEEDY eo EA Ri hae PR Mir inert eh Meee A ete SE ee eee eK ns AN 
TIMEXY = TIMEX (MIN) 
TIMEX (MINX) = TIMEX CMEMUMED 


ve CP ACL PMA = TIMP. 
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DIO 


i ean ee re Se ee ee ee 
CHV E28 


829° TT = NST 


WRITE (6B, 8320) TCT MGS a his TORIG(1), TNFSTN( LI,» DIST(1), 
SME Cie teh Ou 1) gaeelel 
NYIM = } 

RMA ee ed 19M 


PY 28 8 Pea 
TF (CIORIG(IA) sFO. JORIGCIA-1)) GO TO 911 
NODE = NONE + 1 
WRITF (6% 403) NODE 
404 (FORMAT - (60%, ANODE Ta) 
BeCNTIMe Sy he?) Wale UG eee 
RR FOPMAYT (*F*, 80X, ef ASSIGBLE DEAD ENN — CHECK®) 
WRITE (6_ 930) TLIMES(IR), JORIG(TB), TOFSTNC ITB), 
COIST( IN) TIMEX CIB), <SPEFOUIS), <1. So 
TOO EORMAIN / SX 9 35s FIN SOgE1Oc?s FLO. 0,5 15) 


NiIM = "1 
( 2 i ' 4 
91) WRITE (6, 830) ITIMFSCIBD, TORIG(IB), TOESTNC IB), 
C PIST(IC), TIMEX(IR), SPFFNC RR), TI 
meeeoo- FORMAT.(. PATS 5 Saad ot Ria sel ob RP rare at MAN Les EON POOLE) cea OL Ae eeeem ee Me cir ors 


NTIM = NTIM + 1 
LeeCNtTIMe Gee ow WRITE €6, 837) NELM 
837 FORMAT (80x ye OF NONE 1, *TO BF CHE 
893 CONTINUE 
’ WRITE (6, 835) 
Bees VRMAY (80K, PRINT = ENN? / 711} 
729 CONTINUE 
1X = NST 
DO 805 Ip = }, NUM 
1X = IX +71 
Slit = OVSTLIDI S100" | 
eee PS EOL) e = STO ST EE I EM SEL Eh), 4 ich OY OE ERR 2S, oe et 
NSPFED = SPFFEN (ID) 
WRITF (6, 836) IX, FORIG C10), IMPESTNCID), NOIST, NSPEFO,TIMEX(ID) 
ee reMAy (40s [hs Xs ih, 1s 145 PS FI ke SY) : 
B63 FORMAT (215, FIO1,F10.2,15) 
TF (NEX.LT.2) WRITE(7,863) TORIG(IN), IDESTN(IN), TIMEX(10), 
peer ESOT Dye RD -. PR Vs >, sO ENO BY ate, VE ep ed eR A ere a i he Fen ee 
805 ‘CONTINUE 
WRITF (6, 835) 
LE (NE X a ek 2) GO LO 9)\ 
if es TSA 
NO 804 IC = 1, NUM 
pee eee Pe scale Ne Re oe ee ee a EN ty Fe ee net ee cere, earn? 
PES tee epic) .6T. 19.9 AND. SPEEOLIC) ols 20017 GU TO B31 
GO. TG 8A2 
3 WR ) R34 ue 
-FEX¢€ IC) 
B33 FORMAT (10X, 315, 3F10.1) 
Pores NOLCl eel Le Ov WRITE Cie OU) Lp ESTINGE GC) OR TG UIC) 
Corse le Eres 
NOT = OISTCIC) 
cece RAN) Se SU ae ea ee SE Le Se ah nee Ee ec ae Dae | I a ek 
R32 CONTINGE 
RO4 CONTINUE 
WRITE (6, 835) re ten eS A ah eee Tee OO cele St OR A Rr SLANE CE ee 
91 CONTINUE 
NOSeNG ele = ley NUN 


INDEX = PORE CEE? : ; ati sonar emis 
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RNG CONTINUE 
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THIS PROGRAMME WILL READ THE CODING OF THE STREET-NETWORK 
THAT 1S STORED ON MAGNETIC TAPE/CARDS AND WILL LIST OUT THE 
ENTIRE DECODING IN A SUITABLE FORMAT ON A 8-1/2 INCH WIDE 
PAGE 

DIMENSION LU(2100), LC(2100), LL(2100), TIMLNK(2100) , 
-DISLNK(2100) , 

ISPEED (2100) 

INTEGER MARK], CONTRL 

DATA MARKI/'TAPE'/ 

READ (5, 79) CONTROL, LHN, NHN 

FORMAT (A4, 216) 

DO 251 J = 1, NHN 

LC (J) 
LU (J) 


TIMINK (J) = o 
SPEED (J 
CONTINUE 
IF (CONTROL .EQ. MARK1) GO TO 240 
K=5 
GO TO 24] 
Kj=28 
DO 250 JA = 1, LHN- 
READ(K,80) NO, ND, KS, KT, MW, MV, L 
BORMAMUEZI5,, 18,°1X, 14,- 17, 1X, 12, 15) 
ve (tt) (=_NO 
LU(L) = ND 
binge) = 1 

= (10*KS) + KT 
TIMLNK(L) = 
NDIST = (100*MW) + MV 
DISLNK(L) = NDIST 
IF (TIMLNK(L).LT.0.0001) GO TO 261 
SPEED(I) = 6*DISLNK(1)/TTMINK(1) 


0 
0 
0 
J}i= 
J 
jos 


CONTINUE 
TIMLNK(L) = TIMLNK(L)/10. 
DISLNK(L) = DISLNK(L)/100. 
CONTINUE 


IF (K.EQ.8) REWIND 8 

LTIMES = 1HN/100 

LYNN = LHN - LTIMES*100 

LHALVE = LYNN/2 

LTFX = LYNN - LHALVE*2 

IF (LTEX .GT. 0) LHALVE = LHALVE + 1 
Ml = 0 

M2 = 50 
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82 


83 
253 


84 
85 


252 
86 


DI3 


MULT = 50 ) 
LTIMES = LTIMES + 1] 
DO 252 IA = 1, LTIMES 


WRITE(6, 81) JA 7 

FORMAT (1HI/72X, 'LISTING OF NODES, LINKS, SPEED, DISTANCE 
= AND TIME' /72X, 'OF THE STREETNETWORK OF THE CITY OF 
- EDMONTON’, 

25X, 'PAGE', 13) 

WRITE(6, 82) 

FORMAT (/58X, 2('LINK ORIG DEST', 3('LINK '))/ 

1 58x, 2(' NO. NODE NODE DIST TIME SPEED ')/ ) 

IF (1A .EQ. LTIMES ) MULT = LHALVE 

D0ecosr ib = 12 MULT : 

MicaeMi +s] 

M2 = M2 + | 

WRITE (6,83) LL(MI),LC(MI),LU(MI) ,DISLNK(M!) ,TIMLNK(MI), 
- SPEED(MI), LL(M2),LC(M2),LU(M2) ,DISLNK(M2) , SPEED (M2) 
FORMAT (56X, 2(316, F6.2, F6.1, F6.0)) 


CONTINUE 

WRITE(6, 84) 

FORMAT (//80X, 'FIGURE.') 

feet Aw. Ghe-L} WRITE (6, 85) 


FORMAT ('+', 95xX, '(CONT.)') 

M1 = Ml + MULT 

IF (1A .EQ. (LTIMES-1!)) MULT = LHALVE - 1 
M2 = M2 + MULT ~ 

CONTINUE 

WRITE(6, 86) 

FORMAT (//100X, 'PROGRAMME COMPLETED') 
STOP 

END 
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C THIS PROGRAMME BUILRS MINTMUM PATH TPEFS FROM AN ORIGIN NONE TO 

f Ai Gry eNONODES Ch Ney WORK ASS IE SO CALA COMS 

= ALT QWANGE: TS IMANE FOR GAPS IN NODF AND/OR LINK MUMRER SEQUENCE 

C TRIP GASH FUNGTION TO RE MINIMISED PAY AE TRIP TIME, -TAIP DISTANCE 
(F ORS AsGOMBINAT LONG OEE GE TC TLME AND ATS PAN CE 


‘ahed coe a 





lé PRCGPAMVE QUTPUT SUNY ean (RES wie Wale ART MAGH ‘ 
BAGH WelGino Nour To CVERY NPTWIRte NONE AS DESTINATIONS THE TOTAL 
Tee ectes Te NS te ARP RACH TIEN SD PAVE Lae) 
PROGRAMME TS WELTTON SO THAT TT MAY RE TNTFRPUPTEO.. en 
SFE PROGRRAMME DESCRIPTION FOR NFFEINITION OF VAP TABLES. USED 
OLMENSTION KN (2760) ,.1 C2100) ,LL (2300) LIC 2100) .LT(2109), 
00,% NAC PLO, 4 Sa ep ees AAC 210 MN CO KAR 
2LMWI21900) ,MU2(2100) 
READ (5,1) LNKNORINOD, LEFT »LEN NOT NPR a NTA NHN, LHN, KZA 
___.. WRITE (6¢ 113) UNK NOR NOD LEFT LEMP NOC »NPRINTARNHNGLHEING KZA 
1 FORMAT (1814) 
PUSFEOR MAW C7Xs "READS". 2X, TSBV4) 
Do Ps ye=] AULA 
MN(T)=0 
LMAC¢T) 
a eS OF oA Maer Og) MOO AIMS Os HA ICONIC ew oer Be TRA i conor Oy ut. Sees mee NE Nae ate 
DO 3 K= ley 4 
(CF(1T,K)=9 
LNOCT,K)=9 
tPT(T KEN 
3 CONTINUE 
cP 2GOUND ENG 2 
IF (NOC-1)5, foe oe 
5 DN T JS=1V_t NK 


OM 


0 


isto 


READ (8, #9) NK Seek Miys MVa | 
BO FORMAT(2T5, SAR plX%eTle lle lX ale eT5) 
LT(Gd=CLO*KS) KT 2 


coc oh eee 
TF (LO(NO) -1)46547,47 
46 KIA=KZA41 
LMACKZA)J=ENO 
47 LEINO)V=LC ONO) +) 
K=LCOND) | 
LPT(NO,K)=l 
LCFINO,KIREC(LFT AIT ILD) Z600) CCL FO*LE (LY 7109) 
1 CONTINUE 
REWIND & 
WRITE(6, 123) KZA 
Moorea (ok, THEO VALUE OF BZA TASS 1G) 2. 
NO 8 SJ=1e9KZA 
I=LMA( JJ) 


RLTE wea ; T K, Ge r =),4 
8 CONTINUE 
GO TO 165 


BDO TO Jel. KZA sacle ei rc 
READ (3%) TyLC(1),(LNOCT, KighPRt tee liCr Ul bd ok =194)- 


10 CONTINUE 
= A! 
REAN(3INNT a dW, (KAB(C SS) pL TC SS) ep LMAC IS) SJE) IW) 
11 CONTINUE 
165 _READ(5s))NCN oe en Rests DEA ee SNE FO EE PIE Mer eae WEST SY, 
WRITE(4, 113) NEO 


READ(SsLICKAR( SI), IJ=1T NED) 
INTTE (fh 12 KAR = 1 icf 
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NO 48 JJ=1,NCN 
JV=KAR( JI) 
MN(JIVI=2 
48 CONTINUE 
TPAGE=1 
LUNE S=e@ 
WRITE (Hy, I OL) IPAGE 
191 FORMATOLNT, 10%, : 
JU MINEMIM PATH TPREDS = 1967 FRMONTON. STREET NETWORKS. 
250%, *OAGE',15/) 
9 DN 12 J=1l,Llin 
Lt Gyoe0 
LT(J)=0 
12 CONTINUE 
TNR ES 1) “ak Bil PR elec AE eM NS Wiel Pe etre RTE 
UCMWCT =P 
KAB(T)=0 


KN( 1) 
LU(T)=9 
ee rea eae re Fo a 8 ee ee ee ee : 
13 CONTINUE ; 
KP=0 
F 5,8 
82 FORMAT (14) 
WRITE (6, 113) NNT 
S TECRNTEOS9RI BD Tos t620 
8) CONTINUE 
MM=LC (NNT) 
KD ( NN I ) = Pe 
TFEST=999999 
DO V7 K=1,MM - 
be eee ee eg 
LLONN)=LCFEINNT,K) 
KO (NN) =] 
EE ea WA decane. SRS PP ee Ea ae ea en a 
LMWCKP)=NN 
LUC NN) =LPTONNT ,K) 
IE el OY BD bon Gr es EAE, Te mE Nee RN AUC aITn I nee U GA earn TS mE 
18 TESTHLEANN) 
NSFH=ANN 
Li C0) NUE 
1G=0 
35 MM=LCI(NSF) 
IF (LMWCT)-NSFI72, 71,72 
71 MZ=1 +) 
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BO irimera 
72 CONTINUE 
Pea EOE EOE, SOS | ee RE ee Ne een mem ee tS een onan nen 
Il=J-] 
LMW (TT )=tEMW(S) 
COMTI TMU 
290 KP=KP-1 
Nn 25 K=1),MM 
NN=LND(NSE,K) MOM. NOMS L EY LF ti eRe NTR Uh es 
IF (KO(NN)-1) 26927925 
26 LTOUNN)=LLONSF) ALCL ONSF,K) 
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27 LTONND=LLONSF)4ICECNSTH) 
PECL CNN) -t TONN3 2 25,29,2 
28 LLCNND=LT(NN) 
KO(MNNI=1 
KP=K0+4] 
en ere aN OMe 
LICNN)=LPTOINSFyK) 
GN TP 25 
29 CONTINUE niles Te 
24 FORMAT (3(1X,14)) 
25 CONTINUE 
KDCNSE)=2 | 
IF (MNONSF)-1)5695F, 51 
51 TF CMUZINSF)-1)914,91,50 
in ee ea ola 
MUZ (NSE) =2 
IF (UG-NCD)50,20,20 
50 YEST=999999 
TF(KP.LT.9)GO TN 20 
DO 32 Il=lyKP 
_T=UMWOLD). 


J 40 Shee tl WES 25 Bes 60, 
60 IF (LCCTI-3)613 434,34 
6 ey 
IF) (MN(T9-1)32932762 
62 LG=LG+) 
ACES QR cet De 8 Bs aed a 9 Ben ee ee ea i ai agi 2 ert eee eee 
34 VTEST=LLIT) 
NSF=] 
3 NLINUE 
GN.TH 35 
20 NQ §2 T=1,NHN A 
cee ts as HO GE EES NT IRI one ed a sh RE a ear RN IR LAL ps, INE, ne Se Arh ke Dee REN Res mr ee 
LMACT)=0 
LT{r)=0 
oo TS EE Ce a PP a Pe A PE A ella ac ae Ue 
JW=O 
NN $3 JJ=1,NHN 
ST eR F (KO (JIIA=LI5 35 pe ie Ws Ee en Pe: Re ely SNS RE ee UA oe ele RIP CN 
54 JW=JSW+) 
KAB( JW) =5) 
i ao 


LMACIJWI=LUI IN) 
53 CONTINUE 
1002 CONTINUE. set eS hy at iS A ee te ett enemies re oe 
af IF €NTA- S120; ai 40 
Al WRITE (3) NNT, JW. (KARC SID LTC SI), LMAC SS)» JJRHL DW) 
TX Se PORMAT (2%, ‘WROTE ON TAPE — CENTROID:*, 15) 
490 NOC=NOC+41 
mee b0-TO:-9--~ sees pa? a LA AS ARPS AAS AE AH PRESS, Rt ANI ETT EEG Ds EET IP EE 
15 WRITE (Aaa): 
43 FORMAT (221 PROGRAMME JNTFREUPTED) 
tend YI lh fe lee a Sa IEA TEESE ELEN LITE ILS L ELIE ILA 
16 WRITE (6,45) 
45 FORMAT (20H PROGRAMME COMPLETED ) 
22 WRITE (Gel) LNKeNORS NOD LETS LAD ys NOC yMPRANTA, PALER Bal SMe ses 
REWIND 3 
Ho 251) = 1, NHN 
Litt 1) ey B. 
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28) CONTINUE 
OML7 50> JR = Le LNK 
READ (&, 8O) NOe Ng KSe KT 4 MWe Ve 2. 
= 
LU(t.) = ND 
Sb ek 
250..CONT INUE. 
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WRITE (6, 275) 
275 FORMAT (LHL /6CX, SORTGIN, OFSTINATION ANO LINK NUMBER PS / 
ae po TAU 6a 8 (4h REIS A eR eel Wb ERE SROE eee een a ae Gias bo ianet one pI oem onan en SSR 
Di 253 Jl ls) 50 
Cote ES 
Mea M2 +) 
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M4 M4 
AP eee oN ae eh 
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a AT an 1(M 
276 FORMAT (2X%, 231145 2X)) 
253 CONT INUF 
UN PNY TR IN ahs asa ee da senate am dpe in Ia peer a Se 
254 CONTINUE 
WRITE(6, 275) 
Pern eee oye ti UGUMM) « LUC) Ne 1 ee) 
2TH FORMAT (12 2101X~, 14, 1X) 
sTonP 
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THIS PROGRAMME IDENTIFIES LINKS TRAVELLED VIA MINIMUM PATH TREF 
FROM AN ORIGIN NONE Th A DESTINATION NONE TN NF THORK, LOADS LINKS, 
AND CALCULATES TOTAL TPAVEL COST, TPAVFL DISTANCE AND TRAVEL TIME 
FOP ANY GIVEN NETWORK AND TRIP TNTERCHANGE PATTERN 
PROGRAMME INPUT 1S MAGNETIC TAPE AND QUTPUT HAY BE A LISTING AND/ 
COR PUNCHED CARDS 
G PPOGRAMME IS WRITTEN SO THAT TT MAY RE THTERPYPTED 
c SEF PROGRAMME DESCRIPTION FOR DEFINITION OF VARTARLES USED 
DIMGENS DONS O19, 5), LE02 100 1b T12100), LUC 21C0) ,LV(2100).LWt2100), 
IND( 2109) NTLEAIGO) gLMACZICE) gELVB(21TOGD ,LXDOZLIOV,LXTI2100), 
2XT( 2020) ,xM0 2020) 
Bete CE RAR OGE (70 £9) Epryerenr § . HIGH. 9 1 Vit. f105 8. 8ST. ft fw 
ee Vite YAMS 8 Sh) SO ReV GT ny 8 7. 
2NDIRN(2)/* SOUt,* NORYYS 
INTEGER NORIGN O12) /2090, 200 1,99422003_2010, 20115 290452005 220060290.. 
—7y9 2008, 200C9O/NDESTNOI 12) /2001 4200049? 003 4%9% 420] 147010 92005 y27004,299 
— 792700642009, 200 B/gLNKBRN(L2V/1 256, LAST» L361 ,1 961, 18789 LBA, LBAS 1 
Pee ee ee ee SATS fe TORR DG 2) 
OUMENSION NTMM (12) 
REAL TIMFQCLZV/9 7T215%, "7230872454, HRLONF,WBsTS st Hs 3G gt H245%, O98 
1004 ¢°9215',°9: 30+, "REST! , NETT : 5 Sek eee 
RFAD(5,1) LNKy NOD NPRANPUyNUC, MOR NOD NTT y NTC yLHNy NHN yNPWyNPZ 
1 FORMAT (514¢45110,214,212) 
[fel NDATA —22)e216,6219 50 218 
216 CONTINUE 
he: READ(5, 6) NTO, NTO, (NTMMC( I), I =.1,.12) 
WRITE(4,. 69° NTO, NTO, CNTMM( I), I =1, 12) 
6 FORMAT (1414) 
ee enh SE OO Sy EC Vr a ee Oe a eee 
Ge Tha Z2Zkb 
217 CONTINUE 
Rin PEWIND 4... 
218 OO 2 J=1,LNK : 
READ(B,L0) NygNDyKSyKT, MW oe MV yl 
eee es tetas SO LL Lh LO 
LTE dS C1LO8KS)4+KT 
Lt (tL d=(100*MW)4+MV 
NO(LI=EN 
2 CONTINUE 
REWIND 8 
ee ke a 
MULT Ple=.1 
221 TentMulbbeiesGtser2) GO TO 222 
= 20Oscn0RI NG. =.1,.012,..HULTPL aac ee ee Rie oe ee ee 
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NOD = 9 
NTT = 0 


00 40 J=1L,NOD 

40. CONTINUE ; eee iS Os ot ot ROEM EO 
NO 5 T=1,tHN 
NTL(J)=0 

ae Sed BL BO 

LVR(T)=0 

5 CONT ENWE 
IF. (NOB-1)344e4 

4 RFAN (5,29) KI) 
RFAN (5,29) (INTL (I), JI=1,K0)) 
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BE» (NOGC=—1).3939239 
39 00 326 L=1,NO0C 
REAT (3) NNT oe IWe (NNeLWONN) pLUONM) pI Jal yp I) 
36 CONTINUE 
3 READ (3) NNT AIWe (NN LWONND ¢LUONN) pS I=L dH) 
LELR= 50 
12 READ(4,6) NTO, NTD,CNTMMC IT), T=l,y 12) 
Li GMuieLeiaGt.s 1) GO TD 223 
GO TO 224 . 2 aly eee 
D2 MeueGeieG Nem l OG) GO. Pil i2a% 
NIM = NTMM( ING) + NIMMCTNG4L) 

Ce EE PO TA he a ee ee ren 
224 NIM = NIMM(ING 
225 CONTINUE 

NPXD=0 
NPXT=0 
po 7 T=1,2109 
a PT LF eS a am a a an nn Sn vrs EERE 
7 CONTINUE 
MM=NTD 
ACCA (A a te el ee ee 
IF (NTO-NNT)8,9,10 
B® WRITE (6,11) 
___2) FORMAT(* NIOQ NTO NIM TRIO CARD OUT NF SFOUPNCE ep 
WRITE (6,6) NTO NTD,NTM 
GO TQa12 
‘10 IF (NTOU-9997)328,13,14. 
13 NOC=NOC#1 
GOeTO <h2 
—__ 38 JE (NT N=9995) 59g 3 
14 TF (NTO0-9999)15516,16 
15 WRITE (6,17) i 
17. FORMAT (1H1»1X-e* PROGRAM INTERRUPTED SS). 
GO TO 18 
16 WRITE (6,19) 
_._19 FNRMAT.£20H PROGRAMME COMPLETCO) een 
GOs fHeks 
9 KK=KK+tl : 
MP=LU(MM) -_ Bi Rech each ow Sek pa ORE ea er eae 
LV(KK)=LUCMM) 
LXDCKK)=LL COMP) 
KT AK KER TOM 
NPXN=NPXD+LLUMP) 
A=NPXD 
PXD=A/100. Pee. Per ae Se ee aE 
NPXT=NPXTAL TIMP) 
B=NPXT 
Oo PRT SR LTO a 
NOD=NON+ (NTM*LE (MP) ) 
NTVT=NTT+ (NTM*LT (MP) ) 
5 IR heh BAR Doce IT LC M0) NTP ca ie 
MM=NO(MP) 
TF (MM-NTO)9~¢20,9 
=WN M4 xc 
IF (NPR-2)22,214,22 

PV Sil GbRe leno), GO TQ &f 

23 FORMATCLHL y/¢5X0 "1967 ENMONT ON. ROAD NESTOR Katee OLD A Tae Segys of) ee eee 

WRITE (6,23) 

WRITE (6,81) 
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13("----t INK----- es 1) i | 
WRITE (6424) 
24 FORMAT(1X,*CFENT. CENT. LINKS TIME LENGTH '%55Xy 
13(*NO. TIME DIST Viet ls 
ICTR=0 
——BI_WRITE (6425) NTO NID KK 4 PMTs PX 
25 FORMATCIXs 145207 6.1 F602) 
O79 101 K=1,KK 
XX=LXT(K) 
27=t XD(K) 
RTCK) =XXZALO« 
Sy ea 10 ee Se a ame ee er as 
10) CONTINUE 
WRITE (6,82) (LV(IK) XT (CK) pe XO( KD KL KK) 
G82 FORMAT 3 TX elo elo cl elo e2e2XolosF Sele FS 2e2N olor ES els F502) cen 
22 TF (NPU-2)27,76,427 
26 WRITE( Ts 28 NTO g NTI 9 KK gy NPXT yNPXDD 
ee IEG WAT HS Ai ae Pepe ey Ie UP A tL ee a ee 
WRITECT  BSIVILVIK Deh XTOK) gL XN (CK) yK=}_ KK) 
85 FORMAT(1515) 
_... 27 NOB=NOB4L. . Tm FST UDY. NS. tn Ao A REN EER sn ees 
GO TO 12 
18 TF (NP2-2)31,30,31 
ane WR 2 
32 FORMAT (1H155X%,*1967 ENMONTON ROAD NETWORK", 
15X,* LOADED FOR TRIPS FROM ALL ORIGINS TO DESTINATIONS ',y 
2"*ACROSS THE RIVER'//) ee ee ee ae 
IF) ( MULTPL .GT.1 «AND. ING.LT.10) GO TN 229 
WRITE(G, 61) TEIMECING) »NTIMES 


Al ix > ie = vi] J Z ’ tT] 1 ¢ ‘ 
LINTERVAL *//) 
GO TU 230 Lv. 
eS ICIETt At, £61) (PME NENG} LD UNT AMES) 2 2M Bit SE cereal 


230 CONTINUE 
WRITE (6,83) 
me 93 SRNR MATI2 X, 8.13 =< NK ==" 6X) Eee 
WRITE (6,84) 
RG FORMAT(2X,8('NO, TRIPS'Y5X JS) 
nee KU=0 ee eel! ee Pe We Se Le Sd Rn ee mee ee en ne Ene CeO eer nT ene as 
NTRIP = O 
NLVB = 0 
oe? = 
240 LORRNG(ILA) = 0 
DO 41 J=1,LHN 
See UISCAEE AUTONET SY HT): ) g 4 ge 2c cc erat eee Saeco eceeramt lhc te IRE tem 
42 KU=KU+tl 
LMAC(KU)=J 
= \ 
IF CONTE (J) -— LVB(KU)*10) - 5) 241, 2425 242 
240 AEVEUKUEe LE VB(KU) + 1 
241 CONTINUE we ee ee ee ee ee eee Ie ae 
NTRIP = NIRIP + NTL(J) 
NLVB = NUEVA + LVACKU) 
7 dee = : 
IF (UL MAC KU) .EQ.LNKBRD( JAD) LORRDG(IJA) = LVBCKU) 
231 CONTINUE 
_ 41. CONTINUE ee ee FE eee 
WRITE (6,23) (LMA JI) es LVB (JS) 2 JS=1,KU) 
33 FORMAT(A( UX, 14,165 3X)) 
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ea a See ae ee a ee oe. 
35 WRITE(64, 89) t 
89 FORMAT()HI) 
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WRITE(6, 65) TIMEC ING J), NTIMFS 
65 FORMAT (20X-s.."* TIME. OF STUDY..IS.% AS pol RM ee Ae ee ge MLN 
-FRVAL*) 
WRITE (6, 63) 
a § ‘ : f = fale . 
-/6X%_,"NAME*%», 5SX_ "NO. NODE NODE OF TRAVEL LOADING!) 
NO1 = } 
(Bsc Ty, ee es ae Bae moe, Ae eres 
NB) 1 
NB2 2 
ioe A De eee 
233 WRITE(G, 67) NBROGE (NBD) »NBROGE OCNB2), ENKARO (SL) NORTGN( ILI sNDESTNG 
—JLIsNDOIRNONDOL) sLOSRDOGEID D, 
BT FORMAT (/4X%~—. 2A40..2%0-145_213Ks..14) 5..2X LNG ES MG ARVO TUL NU OTE ACAD Orn (CAS) Ve ek ye 
NOL = (ND - (NN/2)*2) 
LEON DL ee Gils MONG Oy LOS Aa6 
Rpt lS 8 EEE 
NB NOL + ? 
NB2 NA2 + 2 
Te COINS). Gl <12-0R.NA2.67 232). G0. 70. 222 
GN TO 234 
236 NOL = 2 
SERV eS eae 
NOe=0 Nf) + 1 
GUe hue 2oS 
232 CONTINUE % ems Rel ea ere eer i ae eel eee eee 
235 CONTINUE 
220 CONTINUE 
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MULTPL = MULTPL + 1 
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END 
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IAN (hf 2O%, LR EAN LH Seg ah Gig SK ye SETS NE-—-2NN-BENEK DA Tae) 
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WEITE(4S, 27) 

100 PEAN (4,197) ORIGIN, DESTM, TRAVEL 
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TOTPAV = 9. 
ith oh ee ey ee Dea 
LEGAL. = 10%. 
7a CONT EWE 
60 TN 97 
9H WRITFE(CA, JT) TATRAV, TICAIN 
97 NPAGFE = NPAGE ¢ j 
INES = 5, 
WEITE (fy VAD NPAGE 
QP FORMAT (VAYS/I 99%, PAGE Nist, 74) 
WRITFE( A, 24) 
34 FRPMAT (75X%—_ "HO TGIN = DESTINATION, 1SX, OTHE CALCULATED RPE AKI WM 
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=) ests 2° -PrST!) 
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DIMENSION NZONE(225) ,NTM(225) ,NTF (225) ,NTT (225) , RATIOM(225), 
IRATIOF (225) ,RATIOT (225) ,NCITT (225) ,NCITM(225) ,NCITF (225) , RATCBD (7) 
2,NC2TT (225) ,NC2TM(225) ,NC2TF (225) ,NPTT (225) ,NPTM(225) ,NPTF (225), 


3LTOT (12) 
DATA LTOT/12*0/ 
N=1 
DO 100 | = 1, 225 


READ(5,10) NZONE(1), NTM(I), NTF(1) 
10 FORMAT (1615) 
IF (NZONE(1) .LT. 9) GO TO 200 
N=N+ ] 
100 CONTINUE 
200 NTRIPS = 0 
N=N-] 
DO 101 | = 1, N 
NTT (1) = NTM(I) + NTF (1) 
NTRIPS = NTRIPS + NTT(1) 


XMALE = NTM(1) 

XTRIP = NTT(1) 

RATIOM(1) = (XMALE/XTRIP)* 100. 
RATIOF(I1) = 100. - RATIOM(1) 


101 GONTINUE 
XTRIP = NTRIPS 
HOhO2 (1h = 9b) N 
TRIP = NTT(1) , 
RATIOT(1) = TRIP/XTRIP 
CORR] = RATIOT(I) * 126048, 
XMALE - (CORRI*RATIOM(1))/100.0 
NCITT(1) = CORRI+ 0.5 
NCITM(1) = XMALE + 0.5 
NCITF(1) = NCITT(1) - NCITM(1) 
102 CONTINUE 
CBDTT = 32189. 


MTRIPS = 0 
DOnOs7ig =), 7 
107. MTRIPS = MTRIPS + NCITT (J) 
XMTRIP = MTRIPS 
DO. 103 J=1, 7 
CBDATT = NCITT(J) 
RATCBD(J) = CBDATT/XMTRIP 
CBDC2T = RATCBD(J)*CBDTT 
CBDC2M = (CBDC2T*RATIOM(J)/100.0 
NC2TT (J) = CBDC2T + 0.5 
NC2TM(J) = CBDC2M + 0.5 
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NC2TF (J) = NC2TT(J) - NC2TM(J) 
103 CONTINUE 

XDIFF = 93859. 

DO 104 L = 8, N 

XC2TN = NCITM(L) 

XG2TH = NC bit (L) 

CORR2 = (XC2TT/91201.) * XDIFF 

CBDC2M = (XC2TM/XC2TT) * CORR2 

NC2TT(L) = CORR2 + 0.5 

NC2TM(L) = CBDC2M + 0.5 

NC2TF(L) = NC2TT(L) - NC2TM(L) 
104 CONTINUE 

PEAK = 0.607 

pD0 105 | = 1, N 

PNC2%% = NC2TT(1) 
PNC2TT + PNC2TT *PEAK 


PNC2TM - (PNC2TT*KATIOM(1))/100.0 
NPTT(1) = PNC2TT + 0.5 
NPTM(1) = PNC2TM + 0.5 


NPTF (1) - NPTT(I) - NPTM(1) 
105 CONTINUE 
= 0 
201 LINE = 1 
WRITE (6, 20) 
WRITE (6, 21) 
WRITE (6, 22 ) 
204 It=1+ 1 
E(t) Gt. Ni) GO TO. 203 
IF (NZONE(I1) .EQ. 2010) GO TO 207 
202 WRITE (6, 23) NZONE(1), NTM(I), NTF(1), NTT(1), RATIOM(I), RATIOF( 
11), NCITM(1), NCITF(I), NCITT(I), NC2TM(I), NC2TF(1), NC2TT(1), 
2NPTM(1), NPTF(1), NPTT(1) 
GO TO 208 
207. WRITE(6, 20) 
WRITE(6, 21) 


WRITE(6, 22) 
LINE = | 
GO TO 202 

208 CONTINUE 
LTOT( 1) = LT@T( 1) + NTM(I) 
LTOT( 2) = LTOT( 2) + NTF(I) 
LTOT( 3) = LTOT( 3) + NTT(I) 
LTOT( 4) = LTOT( 4) + NCITM(I) 
LTOT( 5) = LTOT( 5) + NCITF(1) 
LTOT( 6) = LTOT( 6) + NCITT(1) 
LTOT( 7) = LTOT( 7) + NC2TM(1) 
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LTOT( 8) = LTOTG 8) + NCITF()) 
EVOL (9), = LTOT 9) “+ NCZTTCH) 
LTOT(10) = LTOT(10) + NPTM(1) 
LTOT(11) = LTOT(11) + NPTF(1) 
LTOT (12) = LTOTG2) + NPTT(I) 


LINE = LINE + 1] 

IF (LINE .GE. 50) GO TO 201 

GO TO 204 | 

Bee tO, 24) (TOTAL ema liae od xe) 20 

FORMAT (1H1//50X, 'EMPLOYMENT BY ZONE 1967') 


SCTE TAY a El lated 1967 O-D SURVEY--------- te 
| 5X, '--1ST CORRECTION--', 

3 5X, '--2ND CORRECTION--', 

4 5X, ‘CORRECTED PEAK TRIPS') 


FORMAT (2X, 'ZONE MALE FEMALE TOTAL MALE% FEMALES’, 
13(5X, 'MALE FEMALE TOTAL')) 

Breen Tk it, “ho (8s 17. F7c2, P92 kaxen lo. 1X. 217)) 
BerMidestOX. LO lO. 17 tl Oke as dake bow Xo al ag) ) 

STOP 
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MAIN-LINE PROGRAM FOR PLATS AND CORRELATIONS 

REAL XMIN (100) ,XMAX (100) ,X(1,1500) ,Y (1500) 
REAL*8 SUM(100), $(5050) 

EQUIVALENCE (X(1,1),Y(1)) 

INTEGER VFMT,UNIT, TERMV, JXV (14) 

REAL*8 KWRD(6)/'MASTER FORMAT LABEL PLOT REGRES FINISH '/ 
1, KEY 

INTEGER*2 BLANK/' '/ 

INTEGER*2 LAB(15,100) 

DO if 1=1,15 

DO 777 J=1,100 


777. ~LAB(I,J)=BLANK 
C READ-IN OF PARAMETERS 


| 
rd 


10 
1] 


READ (5,10) KEY, IDENT, NVAR,NUMOBS,VFMT,UNIT, TERMV, KEEPLB, KEEPFM 

IF (KWRD (6) .EQ.KEY)CALL EXIT 

NROWS=1500/NVAR 

NLOC=NVAR* (NVAR+1)/2 

CALL CORREL (NVAR,NROWS,S,SUM,XMIN,XMAX,X,Y,LAB, KWRD ,NUMOBS, VEMT,UN 
1IT, KEY, TERMV, IDENT, KEEPLB, KEEPFM, IX, JXV,JY,J, NUMVAR, NLOC) 
IF(IX.NE.7) GO TO 3 

WRITE (6,11)J,NUMVAR 

CALL EXIT 

IF (IX.NE.4)GO To 4 

IF (KEY.NE.KWRD(1). AND. KEY.NE.KWRD(6)GO TO 4 

IDENT=JY 

NVAR=JXV (1) 

NUMOBS=JXV (2) 

VFMT=JXV (3) 

UNIT=JXV (4) 

TERMV=JXV (5) 

KEEPLB=JXV (6) 

KEEPFM=JXV (7) 

GO TO 2 

WRITE (6,12) KWRD (1X) , KEY 

STOP 

FORMAT (A6, 14,1415) 

FORMAT (36HIWHILE ATTEMPTING TO READ LABEL CARD,14,31H PROGRAM ENCO 
]JUNTERED LABEL CARD,1!4,17H. JOB TERMINATED. ) 

FORMAT (26HiWHILE ATTEMPTING TO READ ,A6,26H CARD PROGRAM ENCOUNTER 
IED ,A6,22H CARD. JOB TERMINATED.) 

END 


SUBROUTINE CORREL(NVAR,NROWS,S,SUM,XMIN,XMAX,X,Y,LAB, KWRD, NUMOBS, 
1VFMT,UNIT, KEY, TERMV, IDENT, KEEPLB, KEEPFM, IX, JXV,JY,J,NUMVAR , NLOC) 
REAL XMIN(NVAR) ,XMAX (NVAR) ,X (NROWS , NVA 
1R,Y (1500) , FMT (18) ,REGEMT (18) ,DOTV (120) ,SMIN(100), 
2SMAX (100) 
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INTEGER*2 LAB(15,100) 

INTEGER*2 LOD(100) .LL(20) 

INTEGER VFMT,UNIT,TERMV, JXV (14) 
INTEGER*2 M(60,100) 

REAL*8 KWRD (6) , KEY 

REAL*8 SUM(NVAR) ,FN,FNM!,SUMCOR,TERMI,TERM2 ,S(NLOC) 
LOGICAL*1 RSMIN(100)/100*F/ ,RSMAX (100) /100*F/ 
DATA REGEMT/72H(10X,7F 10.0) 
1 / 

DATA DOT/1H./ 

DATA PLUS/1H+/ 

DO 1001 I=1,120 

DOTV (1)=DOT 

[X=] 

1F (KWRD(1).NE.KEY) GO TO 999 

IF (UNIT.EQ.0)UNIT=5 

KLIK=2 

IF (TERMV.EQ.0.AND.NUMOBS.GT.1)KLIK=1 

IF (TERMV.EQ.0.)TERMV=1 

IF (VEMT.EQ.L)GO TO 2 

IF (VFMT.EQ.2)GO TO 3 

IF (KEEPFM.E0.1.OR.VFMT.EQ.3)GO TO 4 


C ASSIGNMENT OF REGULAR FORMAT 


1 


Go Lri=T.18 
FMT (1)=REGFMT (1) 
GO To 4 


c read-IN OF FORMAT 


2 


3 
h 


READ(5, 90) KEY,FMT 

[X=2 

IF (KWRD(2).NE.KEY)GO TO 999 
GO TO 4 

KLIK=3 

REWIND 1 


C INITIALIZATION OF WORK MATRICES 


DO 403 I=1,NVAR 
SUM(1)=0 
XMIN(1)=1.E75 
XMAX (1) =-1.E75 
DO 403 J=INLOC 


4o3 S(J)=0.0D0 
C READ-IN OF LABELS 


IF (KEEPLB.NE.1)GO TO 407 


hok DO 405 J=1,NVAR 


RSMIN(1)=. FALSE. 
RXMAX (1)=. FALSE. 
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READ (5.91) KEY ,NUMVAR, (LAB(1,J), 1=1,15)RSMIN(J) ,SMIN(J) ,RSMAX (J), 


1 SMAX (J) 


Vea“ 


he | iy 
\ ia 


ak '" 


esa 















eres 


. , tonne a8 17 ¢.'- 
(0s). 44. (00 a0) pou re 
Chi) vx, « WMART TIM, Gaal a mu 


es 


(20H) 2, nas MODMU2; 1M: saa aed an 


\t001\ (00 KAM2A, vs. Ga t*JjADDOL 
(0.017%, rOPDNECA BORAT 


eee OT 00 (VaN.34.(NORWADAE , 
ae TIME(O.03, Tit zu te 
S=41 50 ay 
Ft JN(1. T).280MUM GQHALO,O95VMRATIAL 
{=VMAIT{ 0.03. VMA3T) BP) : 
£ OF 09(1.93,TMIV) AD 
E OT 03($,03, TMA) aE 
* OT G3(€.03,7MIV.AO.1.039.Magaaapae 
TAMAO? AAJUIZA’ FO ua oe 
Bl ,i=tt.o@ | 


(1) THs aaAi=(1) lees 


TAMAO 2 pplioasin 
TM3, Y34 (oe — 


eee of oa(¥3x.3M, ional 

Raph tel 

os 8 
Waa 

2301 ATAM ARO 70 Hs TASt 
RAVA, Le 









Lia ores 
md Roki 
om 

en r) 


af x 
y a : oe : 






D30 


IX=3 
IF (KWRD(3).NE.KEY)GO TO 999 
IF(J.NE.NUMVAR)GO TO 998 
hos CONTINUE 
407 NOBS=0 
NBLOKS=0 
5 NBLOKS=NBLOKS+1 
C  READ-IN OF DATA 
GO TO (6,10,8) ,KLIK 
6 DO 7 K=1,NROWS 
READ (UNIT, FMT) (X(K,J) , J=1,NVAR) 
NOBS=NOBS+1 
NUMLST=K 
IF (NOBS.EQ.NUMBOS)GO TO 12 
7 CONTINUE 
GO TO 12 
8 DO 9 K=1,NROWS 
READ (UNIT) (X(K,J) , J=1,NVAR) 
NOBS=NOBS+1 
NUMLST=K 
IF (NOBS.EQ.NUMBOS)GO TO 12 
9 CONTINUE 
GO TO 12 
10 DO 11 K=1,NROWS 
READ (UNIT, FMT) (X(K,J) ,J=1, NVAR) 
IF (X(K,TERMV).LT.O.)GO TO 12 
NOBS=NOBS+1 
11. NUMLST=K ; ; 
C COMPUTATION OF SUMS, PRODUCTS, MINIMA AND MAXIMA 
12 DO 10000 K=1,NUMLST 
DO 10010 J=1,NVAR 
SUM (J) =SUM (J) +X (K, J) 
XMIN(J)=AMINI (XMIN(J) ,X(K,J)) 
XMAX (J) =AMAX I (XMAS (J) ,X (K,J)) 
10010 CONTINUE 
10000 CONTINUE 
DO 10060 J=1,NVAR 
DO 10070 I=J,NVAR 
CALL LOC(I,J,1J,NVAR,NVAR, 1) 
DO 10080 K=1,NUMLST 
TERM1=X (K, |) 
TERM2=X (K,J) 
S(1J)=S (1J)+TERMI*TERM2 
10080 CONTINUE 
10070 CONTINUE 
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10060 CONTINUE 
C FOLLOWING CARD INSERTED OCTOBER 24, 1969 
K=NUMLST+1 
WRITE(1)Y 
SOTTO a TS PAYS KLIK 
14. 1F(NOBS.EQ.NUMOBS)GO TO 16 
GO TO 5 
15 IF(X(K,TERMV).LT.0O.)GO TO 16 
GO TO 5 
C REMOVE THESE CARDS 
C16 ENDFILE 1 
Cc BACKSPACE 1 
16 REWIND 1 
LINES=60 
EN=NOBS 
FNM1=NOBS-1 
NVARMI=NVAR- 1 
DO 11000 J=1,NVAR 
CALL LOC (J,J,JJ,NVAR,NVAR, 1) 
LOD(J)=JJ 
11000 CONTINUE 
DO 18 J=1,NVAR 
DO 17 I=J,NVAR 
C COMPUTATION OF COVARIANCES 
CALL LOC(I,J,!J,M,M, 1) 
S(1J)=(S(1d)- (SUM(1)*SUM(J))/FN) /FNMI 
C COMPUTATION OF STANDARD DEVIATIONS 
17. IF(1.EQ.4) S(1J)=DSQRT(S(1J)) 
C COMPUTATION OF MEANS 
SUM (J) =SUM (J) /EN 
IF(LINES.LT.60)GO TO 1705 
WRITE (6,99) IDENT 
WRITE (6,100) 
LINES=4 
1705 LINES=LINES+2 
WRITE(6,101)J, (LAB(K,J), 
IF (RSMIN(J)XMIN(J)=SMIN ( 
18 1F (RSMAX (J) ) XMAX (J) =SMAX 
DO 20 1=1,NVARM1 
IPl=1+1 
C COMPUTATION OF CORRELATION COEFFICIENTS 
DO 19 J=IP1,NVAR 
CALL LOC(I,J,1J,M,M, 1) 
(1))*S(LOD(J))) 


19 S(KJ)=S(KJ)/(S(LOD 
C OUTPUT OF CORRELATION COEFFICIENTS 


1,15) ,SUM(J),S(LOD(J)) ,XMIN(J) , XMAX (J) 


K 
J 
(J) 


) 
J 


20 CONTINUE 
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LJ=2 
DO 22 Ll=1,NVARM1,18 
LIM=L1+17 
L2=MINO(LIM,NVARML) 
LINES=60 
DO 21 J=IJ,NVAR 
IF(LINES.LT.60)GO TO 205 
WRITE (6,99) IDENT 
WRITE (6,104) NOBS 
WRITE (6,102) (1, 1=L1,L2) 
LINES=6 
205 JMI=J-1 
L2- MINO(JM1,LIM) 
LINES=LINES+2 
DO 11010 J=L1,L2 
CALL LOC(I,J,1J,M,M,1) 
LL(I-L1+1)=IJ 
11010 CONTINUE 
21 WRITE(6,103) J, (S(LL(I-L1+1)), l=L1,L2) 
22 IJ=1J+18 


C READ-IN OF SPLOT AND/OR REGRES CARDS 
2205 READ(5,92) KEY,JY, (JXV(K) ,*=1,14) 
1x=4 


IF (KWRD(4).NE.KEY,AND.KWRD(5).NE.KEY)GO TO 999 
DO 45 KkK=1,14 F 
IF (JXV (KK). 1E.0.0R.JXV (KK) .GT.NVAR)GO TO 2205 
JX=JXV (KK 
YRANGE=XMAX (JU) -XMIN (JY) 
XRANGE=XMAX (JX) -XMIN (JX) 
C PICK PROPER SUBSCRIPTS FOR CORRELATION COEFFICIENT 
I=MINO (JX, JY) 
J=MAXO (JX ,JY) 
CAEL VLOG (hy dalJ,M.M. T) 
R=S(1J) 
1F (KWRD(4).EQ.KEY)GO TO 2255 
C COMPUTATION OF LINEAR REGRESSION COEFFICIENT, CONSTANT AND T-VALUE 
B=(R*S (LOD (JY) ) /S (LOD (JX) )) 
A=SUM (JY) - B*SUM (JX) 
DENOM=1.-R*R 
T=1.E38 
1F (DENOM.NE.O. )T=R*DSQRT ( (EN-2.0) /DENOM) 
C THIS PIECE READS THE BINARY DATA, PIGEON-HOLES JT, AND FIXES UP THE CELLS 
2255 NUMOFF=0 
DO 23 I=1,60 
bGg22 J=1.100 
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23 M(I,J)=0 
NUMPTS=NROWS 
DO 24 INDEX=1,NBLOKS 
IF (NBLOKS.GT.1)READ(1)Y 
1F (INDEX. EQ.NBLOKS) NUMPTS=NUMLST 
DO 24 K=1,NUMPTS 
I=1F 1X (59.99% (X(K,JY)-XMIN(JY) ) /YRANGE) +1 
IF(1.LE.0.0R.1.GT.60)GO TO 2305 
J=1FIX (99.99% (X(K,JX)-XMIN (JX) ) /XRANGE) +1 
IF(J.LE.0.OR.J.GT.100)GO TO 2305 
M(T,J)=M(1,J)+1 
GO..10; 24 

2305 NUMOFF=NUMOFF+1 

24 CONTINUE 
CALL FIXUP (M) 
1F (KWRD(5).NE.KEY)GO TO 26 
X1=SMIN(JX)-XRANGE/ 200. 
X2=XMAX (JX)+XRANGE/200. 
Y1=XMIN(JY)-YRANGE/120. 
Y¥2=XMAX (JY )+YRANGE/120. 
1F(B.EQ.0.)GO TO 26 
XX=(Y2-A)/B 
J=1F1X (99.99% (XX-XMIN(JX) ) /XRANGE+1. ) 
J=J+ 
{ip gl aU apie 102)GO TO 26 
DOTV(J)=PLUS 

C PRINT GRAPH 

26 WRITE(6,114) IDENT, (DOTV(K) , K=1, 102) 
IF (J.GE.1.AND.J.LE. 102) DOTV (J) =DOT 
IF (KWRD(5).NE.KEY)GO TO 2615 
YY=A+B*X 1 
11-1F1X (59.99% (YY-XMIN (JY) /YRANGE+1. ) 
Pet LU el Ll 00) G0e1 042005 
DOTV(11)=PLUS 

2605 YY=A+B*X2 
12-1F1X (59.99% (YY-XMIN(JY) )/YRANGE+1. ) 
| 2=12+60 
[-(12.UT. 6U. ORIZ.GT..120) G0. TO,.2615 
DOTV (12)=PLUS 

2615 WRITE(6,115)XMAX (JY) , DOTV (60), (M(60,J) , J=1, 100) DOTV (120) 


DO 27 1=1,27 

1K=60- | 

WRITE (6,116) DOTV(IK), (M(1K,J),J=1,100) , DOTV (1K+60) 

WRITE (6,125) JY,DOTV (32), (M(32,J) ,J=1 100) DOTV (92) 

WRITE (6,119) (LAB(I, JY), 1=1,15) ,DOTV(31), (M(31,J) , J= 1,100) ,DOTV (91) 


L2=42 
IF (KEY. EQ. KWRD(5))12=38 
OG 20 1=30,L2 
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| K=60- | 
WRITE (6,116) DOTV(IK), (M(IK,J),J=1,100) , DOTV(1K+60) 
IF (KEY.NE.KWRD(5))GO To 29 
WRITE (6,120)DOTV (21), (M(21,4), 
WRITE(6,121)A, DOTV (20) , (M (20, J 
WRITE (6,122)B,DOTV(19), (M(19,J 


J= 

” 00) ,DOTV (80) 
WRITE (6,1225)T,DOTV (18), (M(18,J) 

7; 

a. 


1,100) ,poTV(81) 
J=1,1 

J=1,100) ,DOTV(79) 
=1,100) ,DOTV (78) 


ie 
) ,J=1,100) , DOTV(77) 


WRITE (6, 123)NOBS , DOTV (17), (M(17,J 

WRITE (6,124)R,DOTV(16), (M ans. J), J=1,100) , DOTV (66) 
DO 30 1=45,58 

| K=60-| 


WRITE (6,116) DOTV(IK) , (M(IK,J) ,J=1,100) , DOTV(1K+60) 
WRITE (6,115)XMIN(JY) ,DOTV(1), (M(L,J) ,J=1, 100) , DOTV (61) 
IF (11.GE.1.AND.11.LE.60)D0TV(11)=DOT 
1F(12.GE.61.AND.12.LE.120)DOTV (12)=DOT 

IF (KWRD(5).NE.KEY)GO TO 37 

XX=(Y1-A)/B 

J=IFIX (99.99% (XX-SMIN (JX) ) /XRANGE+1. ) 

J=J+1 

Let). LIsl.OR.J.GT.102)G0 TO 37 

DOTV(J)=PLUS 

WRITE (6,117) (DOTV(K) ,K=1, 102) 
IF(J.GE.1.AND.J.LE.102)DOTV (J) =DOT 

WRITE (6,118)XMIN(JX) , JX, (LAB(I,JX), 1=1,15) ,XMAX (JX) 
|F (NUMOFF.GT.O)WRITE (6, 126) NUMOFF 

REWIND 1 

GO TO 2205 

1X=7 

FORMAT (A6, 18A4) 

FORMAT (A6,14,15A2.2(L1,F9.0)) 

FORMAT (A6, 14,1415) 

FORMAT (1H1, 15) 

FORMAT (1HO, 4X, 8HVARIABLE,28X, 4HMEAN, 5X, 9HSTD.. DEV. , 7X, 7HMINIMUM, 
17X, 7HMAX IMUM) 

FORMAT (/,1X,13,1X,15A2, 4614.6) 

FORMAT (/ ,4X,1817) 

FORMAT (/,1X,13,2X18F7.3) 

FORMA (1HO,5X, 24HCORRELATION COEFFICIENTS,10X,12HSAMPLE SIZE=,15) 
FORMAT (1H1,15,24X,102A1) 

FORMAT (17X,G13.6,102A1) 

FORMAT (30X,102A1) 

FORMAT (30X, 102A1) 

FORMAT (23X ,G13.6, 20X, 8HVARIABLE,13,1X,15A2, 20X,G13.6) 
FORMAT (1X, 14A2,A1,102A1). 

FORMAT (2X,24HLINEAR REGRESSION Y=A+BX,4X,102A1) 
FORMAT (5X, 2HA=,G13.6,10X102A1) 

FORMAT (5X, 2HB=,G13.6,10X102A1) 
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1225 FORMAT (5X, 2HT=,F6.2,17X,102A1) 
123, FORMAT (5X, 2HN=,16,17X,102A1) 
124 FORMAT (5X , 2HR=,F6.3,17X,102A1) 
125  FORMAT(1X,8HVARIABLE,13,18X,102A1) 
126 FORMAT(1X,110,42H POINTS WERE OFF SCALE FOR THE ABOVE PLOT.) 
999 RETURN 
END 


SUBROUTINE FIXUP (M) 
INTEGER*2 M(60, 100) 
INTEGER*2 CHAR(10)/'* 23 456789 # '/,BLANK/' '/ 


DO 3 I=1,60 
DO 2 J=1,100 
IF(M(1,J).GT.0)GO TO 1 
GO TO 2 
] IF(M(1,J).GT.10)M(1,J)=10 


M(1,J)-CHAR(M(1,J) 
2 CONTINUE 
3 CONTINUE 

RETURN 

END 
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APPENDIX G 


POPULATION AND EMPLOYMENT OF EDMONTON 


FOR 1961, 1964 AND 1967 
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] 0010 
2 0020 
3 0030 
hk 0040 
5 0050 
6 0060 
7 0070 
8 0110 
9 0120 
10 0130 
1] 0140 
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13 0210 
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